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Manual and Automatic Inductrols 
in sizes (left) 6 to 9.6 kva and (right) 
12 to 24 kva. 
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FLUORESCENT LAMPS nieced constant voltage for maximum operating efficiency 


ind | imap tite 


Maximum equipment life—less operating cost 
with G-E voltage regulators 


You can eliminate the harmful effeets of undervoltage and over- WHY YOU NEED GOOD VOLTAGE 


voltage on your a-e electric equipment by installing G-E In- 


ductrols. These dry-type regulators automatically maintain EQUIPMENT | 10% UNDERVOLTAGE | 10% OVERVOLTAGE 


correct voltage and insure peak operating efficiency. 


Standard automatic regulators are available for circuits from 3 INCANDESCENT | Cuts light output 30% Cuts life 70% — 
kva, 120 volts up to 520 kva, 600 volts either single- or three- LAMP BULBS —slows production triples costs 
phase. For more information, contact your nearest G-E Sales Pegr =F ES 
Representative, or write for Bulletins GEA-5824, GEC-795 and A-C MOTORS Overheat —ups Lowers power factor 
GEV-2351. General Electric Company, Section 423-202, Sche marmtenmnes costs —Ups power costs 
HEATERS —slows production replacement costs 


Y OZ can foul your CON, hile nce | ELECTRONIC Probably destroy Only 5% over 
F ; DEVICES gas-filled tubes cuts tube life 50% 


GENERAL @ ELECTRIC — eRe | eer rece tne | stare, sorhen = 


INDUCTION MOTORS have service 


life reduced when operated above or 


INFRARED PROCESSES need con- 


stant voltage at all times for uniform 





heat and conveyor speeds, below rated voltage. 








Theyie Designed to MATCH 
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ake the job easier and quicker by using Murray 
matched equipment. All elements of each unit ave 
designed to go together. Take the Murray Meter Socket 
and the Murray “Main and Range” illustrated. Instal- 


Further proof of the advantages of matched equipment is at 
Fairless Hills, Pennsylvania —a project of 4000 homes, The 
Murray Meter Socket and the Murray “Main and Range” are 
back-to-back on a large percentage of these homes. 


It comes down to. this — Murray matched equipment saves 
time in installation — and time is money. Whether it’s o huge 
project or a bungalow — matched equipment saves time and 
money. 


lation is easier and quicker because knock-outs are 
positioned just right. Wiring is simplified because lugs 
cre similar on both units. In addition, once installed, 
Murray matched equipment looks better and more 
workmanlike than devices from two different 
monufacturers. 


HERE’S Pook waar 


MATCHED EQUIPMENT 
SAVES MONEY! 


Levittown, Long Island (17,000 homes) is using 
Murray matched equipment to handle the load. 
Now, another large project is being developed 
— 16,000 homes at Levittown, Pennsylvania. 
Murray matched equipment is being used again! 


One out of the 16,000 mod- 
ern houses being built at 
Levittown, Pa. Murray Meter 
Socket is located on outside 
wall, rear. Murray “Main 
and Range,” located in a 
utility closet, backs it up on 
the inside. 








Electricians like Murray equipment be- 
cause it’s easy to install. There’s al. 
ways plenty of wiring room in Murray 
equipment! 


MURRAY MANUFACTURING CORPORATION 
1250 Atlantic Avenue, Brooklyn 16, New York 
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@ This Appleton “YS” Reelite supplying power to a 
traveling hoist in the plating department of the Atwood Man- 
utacturing Company, Rockford, Illinois, shows you how to 
solve the problem . . . quickly and profitably . . . of supplying 
power to moving machinery. Sell them an APPLETON Reelite! 

The new “YS” Reelite illustrated above is a quality product 
throughout built for long, continuous service. The complete 
line of APPLETON Reelites includes a style and model for 
every job . . . from the largest locomotive crane to small hand 
tools. For added sales and profits for you in the industrial 
traveling power field, you should have our Bulletin 504. . . 
write for it today! 


SOLD THROUGH ELECTRICAL WHOLESALERS ONLY 


APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue ° Chicago 13, Illinois 


Explosion- industrial 


Also roof Fixtures Lights 
Manufacturers “Me 
of: = 
f \ Unilet 
Fittings 


Feeds and retrieves power 
cord in any direction (335° 
swivel) to double track 
coverage. 

Enclosed copper graphite 
brushes and copper collector 
rings eliminate dangers of 
exposed collectors, trolleys, 
wires. 

Neoprene covered cables seal 
out moisture, oil, chemical 
fumes. 

Easy to maintain since power 
spring, brushes, etc., may 
be removed through outer 
covers. So!derless cord con- 
nections .. . oil-less bearings. 
A heavy duty hoist reel— 
Rating: 15 amperes, 550 
volts, AC; 250 volts, DC. 


“ST” Series 
Connectors 


Outlet 
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Washington 

At a Glance 
Breaking Point 

Code Revisions, 1953 


A special editorial report covering the changes which will appear in 
the new National Electrical Code with an analysis in text and 
diagrams by B. A. McDonald and B. Z. Segall with techncial review 
by C. L. Smith. 
How to Estimate Electric Heating Loads. 
By W. T. STUART—A roundup of design factors in 
heating applications. 
A-W Launches Contractor Program 
Featuring sales aids available for use of electrical contractors. 
MI Cable for Revamped Switchboard Feeders........... 
By FRED J. SOMES, Jr.—MI Cable provides higher capacity and 
temperature range plus installation flexibility at Harper Hospital. 
Large Capacity Services on 208/120 Volt Network Systems 
By E. C. SOARES—Increasing use of large capacity services with 
inherent heat problems demands safe installation. 
IAEI To Meet in Chicago 
Program of the convention of the International Association of 
Electrical Inspectors. 


Tapered Mandrels on Babbitting Table 


Tapered mandrels cut bearing relining time. 


Electric Conservation Through Power Factor Correction— 


By N. A. MAYNARD—An analysis of various types of utility power 
rates and how these charges may be reduced by improving pf. 
Motor Shops 


Walk-in blast chamber has many features; floor-recessed tank 
impregnated coils; triangular tool chest fits truck chassis. 


Practical Methods 
Power tool control board; grounding bus supported by clamps; 
jam-proof idea for thre ading machines. 
Reader Service 
Product news announcements; catalogs and bulletins available 
Reader's Quiz 
Questions and answers on refining transformer oil; rewinding 
motors with silicone insulation; converting dc motor generator 
Questions on the Code 


Answers to code questions including multi-family services and 
feeders; line currents; delta loading; lightning surge protector. 


Modern Lighting 


Millinery shop combines coves with spotlights; recessed troffers 
for conference room; bank illumination provides 120 fe. 


I, a se ae 


Winners in the Lighting Competition. 


Dates Ahead 





GENERAL-PURPOSE CONTROL 


Fhp motor 
starter 
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Heavy-duty, for wall or flush mounting 


r 


Standard-duty watertight station 


| 


L 


Standard-duty explosion-proof enclosure 





Oiltight station mounted horizontally 


———» I—7% hp 
manual mo 
tor starters 


A-c magnetic 
motor starter 


Reversing 
motor starter 


General Electric push button installation at Oklahoma Publishing Company. Mounted on this news- 
paper press are eight heavy-duty stations of two units each together with a six unit oiltight station. 


You'll find the right push-button unit 
or station for your particular application 
when you select a dependable G-E con- 
trol accessory. All units have a con- 
tinuous rating of 10 amps for all voltages. 


THREE BASIC TYPES 


Standard-duty for average applications. 
Enclosures include general-purpose, dust- 
tight, watertight, and explosion-proof. 
Over-all rugged construction includes 
fine-silver double-break contacts which 
make contact maintenance virtually un- 
necessary. And wiring is easy—front- 
connected terminals, ample space speed 
installation, For further details, write 
for Bulletin GEA-3469C. 


Heavy-duty— designed to withstand the 
roughest industrial use. Contacts are 
heavier than in standard-duty forms; 
enclosures are heavier gage steel. De- 
signed for maximum flexibility to provide 
for requirements which cannot be ac- 
commodated in standard-duty line. 
Forms are available with selector 
switches, indicating lights and main- 
tained contact buttons. Forms for palm 
or foot operation are also available. 
Bulletin GEA-5043A gives complete de- 
tails on these stations. 


Oiltight—adapted to machine tool serv- 
ice or where oil or coolant is present. 


All stations meet JIC specifications in 
every detail. Strong, lightweight, cast 
aluminum enclosures are designed for 
convenient wiring. The units install 
easily and a specially designed washer 
keeps the units oiltight with normal hand 
tightening. Bulletin GEA-5779A gives 
ratings and complete information. 


Twenty-unit G-E oiltight stati on special 
hydraulic-actuated duplex machine built by 
Snyder Tool and Engineering Co., Detroit, 








INFORMATION 


Heavy and 

standard- 

duty push- 

button sta- 
: tions 


Reduced 
voltage 
starter 
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NEW GENERAL-PURPOSE RELAY 
REDESIGNED FOR LONGER LIFE 


The new CR2790E relay reduces your 
inventory—the basic relay and accessories 
meet a variety of applications. For gen- 
eral control-ci:cuit applications, as a 
fractional-hp motor starter or, in com- 
bination with a magnetic switch, for 
controlling larger motors. Continuous 
current ratiag is 10 amps up to 300 volts 
on AC or DC. New long-life shunt as- 
sures top electrical performance. Bulletin 
GEC-257C lists available accessories, 
ratings and dimensions. 


NEW MAGNETIC BRAKE 
KEEPS TENSION CONSTANT 


G.E.’s new tension brake—the first 
of its kind—is a magnetic device free of 
the basic disadvantages of friction de- 
vices, such as wide tension variations and 
undue wear. You'll find applications for 
the new brake wherever a constant ten- 
sion is required—for yarns, rubber, glass 
fiber, and small diameter wire. Simple 
and compact, the brake holds tension 
constant at all speeds. 


The size 200 brake has a torque range 
from 0.1 to 0.5 oz. in. and a tension 
range from 4 to 10 grams. Shown at the 
right in a textile application, the brakes 
are mounted on a magazine-type warp- 
ing creel. The larger brakes, sizes 300 
and 400, have a torque range of 1.4 to 14 
oz. in. over a speed range of 0 to 1500 
rpm. Write for Bulletin GEA-5867. 


application. Increase or decrease tension by 


Size 400 tension brake in resistor nai. 
turning easy-to-read, calibrated adjusting cap. 


A-c and d-c 
solenoids 


- . 
STATIONARY MAGNET 


STRIKING SURFACES 


MOVABLE MAGNET 


The G-E starter has a permanent air 
gap, a non-magnetic metal wafer mounted 
in a stationary magnet structure. Mag- 
nets never stick closed because of resid- 
ual magnetism. The air gap is safely 
away from striking surfaces so the mov- 
able magnet cannot wear it down, no 
matter how often the starter is operated. 


CONTRACTORS-PLANT ELECTRICIANS 


Roller-leves 
type limit 
switch 








7 | G-E MAGNETIC STARTER FEATURES PERMANENT AIR GAP 





PERMANENT AIR GAP 


(NON-MAGNETIC METAL WAFER) 


a 


On some starters the air gap disappears 
as the magnets wear. With a G-E starter, 
however, you can be sure that every 
time you push the STOP button the 
magnet will drop out and stop the motor. 

You're assured reduced maintenance, 
long mechanical life when you specify 
G-E magnetic starters. 


NEW G-E STOCKING PLAN 
ASSURES PROMPT SHIPMENT 


G.E.’s new Prompt Service program 
assures you faster, better service for your 
order. The program is based on per- 
petual stocking in your area, and prompt 
shipment of widely used general-purpose 
devices. You pay no premium for this 
service and you'll need no follow-up on 
these orders. You can reduce your con- 
trol inventory. Check coupon for com- 
plete information. 








General Electric Company 

Section A730-46 

Schenectady, N. Y. 

Please send me the Prompt Service Bulletin 
listing the general-purpose control devices 
stocked for immediate delivery in my area. 
Name 


Address 











For more information contact your nearest G-E representative, agent, or distributor, or write Section A730-46, General Electric Co., Schenectady 5, N. Y. 


GENERAL ¢ 


ELECTRIC 








Remember that Red Hot 1949 Briegel Combination Indenter and Fitting Deal? It broke all 
records then so here we go again! 


For three months only, August, Me sy ms and October, a Special Package Offer of 200-14” 


B. M. Couplings and 400-44” B Connectors. Free of extra cost in ¢ 


1 No. 606 Briegel 44” Indenter! 
Stock up today with this Deal that sold out the last time it was offered. 


2} @e DaIthtl & 


_— GALVA, ° ae OO. 


is package will be 
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WHERE SAFETY IS FIRST 


Specify Moloney Class “H” Dry Type Transformers... 


Safety of men or machines is no problem when you install Moloney Nitrogen 
sealed Class “H” insulated Dry Type Transformers. For Moloney offers you more 
in increased protection against fire and explosion hazards. These versatile and 
dependable transformers can be located indoors or outdoors right next to the job 
and more than meet the most exacting insurance requirements. And this also 
means important savings in costly copper connections... less danger of acciden- 


tal power interruptions. 


Nitrogen filled Class “H” insulated Dry Type Transformers do not produce toxic 
gases, never need expensive vault installations. Maintenance is easy and the nitro- 
gen atmosphere protects insulation from oxidizing, means longer, more depend- 


able transformer life. 


Solve your load center problems the practical way with the modern transformers 


that go where you want them—the Nitrogen sealed Class “‘H” Dry Type Trans- 


formers with the “extra value” that is the mark of Moloney. 


MESS 


MOLONEY erectrric comPANY 


SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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Fishing is easy with 


“XDUCT” CONDUITS 


| ad 1) sh Oe - ) ee — eon ol 87 ee 


Actual fishing tests conducted with five other 
leading brands of conduit prove “XDUCT”" is 
66% easier to fish on constant pull— 

more than twice as easy to start 


Yessir, the new National Electric “XDUCT” Con- 
duits fish easier than the five other leading brands 
of conduit on the market today. That’s BIG news 
and we’re mighty proud of it. 


**X DUCT’S” new baked-on inside coating of alumi- 
num enamel (patent applied for) was developed 
through intensive research in connection with vital 
government projects. It provides minimum friction 
between conduit wall and wires. The result: the 


easiest fishing ever offered to the electrical industry. 





LISTED BY UNDERWRITERS’ LABORATORIES, INC. . SOLD BY LEADING ELECTRICAL 
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FREE BOOKLET! 


WRITE FOR THE FACTS. Send 
for your copy of this 24 page booklet 
giving full information on the new 


“XDUCT JR.” ELECTRICAL 
METALLIC TUBING 


But that’s not all! 
THE NEW “XDUCT” CONDUITS PROVIDE: 


1. Better Corrosion Resistance. National Electric’s revolu- 
tionary new patented electrogalvanizing process deposits 
electrolytically pure zinc uniformly over the entire outside 
surface of “XDUCT” conduit, including the threads. The 
result: a protective coating that adheres positively to the basic 
Steel . . . possesses superior corrosion resisting qualities. 


Thread Protection. Sharp, clean threads of ““XDUCT” 
rigid steel conduit are machined before galvanizing to assure 
complete protection from end to end. The result: every hill 
and valley of threads are completely galvanized. 


3. SUPERIOR Bending. High-ductile steel is used to assure 
easy bending. 


4. Desirable Color. ““XDUCT’S” silvery color is highly accept- 
able for installation in exposed locations. 


EVERYTHING IN WIRING POINTS TO 


National Electric Products 


3 Plants * 7 Warehouses * 34 Sales Offices 





ing fishing tests described above. 
Prove it to yourself! Use the coupon. 





WHOLESALERS EVERYWHERE 





—o - 


 — 





NATIONAL ELECTRIC PRODUCTS CORPORATION 

140 Stanwix Street 

Gateway Center 

Pittsburgh 22, Pennsylvania 

[_] Please send me your FREE facts booklet on the new “XDUCT" Conduits. 


[_] Please have your representative call. 


Nome__ 





Title 


a 


Address 
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EASY-TO-INSTALL front-connected units and a large 
13-inch conduit pace make wiring fast. Lightweigh 
trong units with stab-on connectors 


, act essible 
t, compact, 
make handling easy. 


A G-E PACKAGED JOB ani! proven dependability of G-E motor 
sold the planning Sall Metals 


Company and Kuljian Corporation engineers on specifying G.E. 


control centers team of George 





STEEL BARRIERS isolate Jive busses from personnel for maximum 
safety during inspection and maintenance, Disconnect position 
allows safer maintenance without shutting down the center, 


G-E Motor Control Centers Specified For 


New ‘‘Automatic”’ 


The Kuljian Corporation, Philadelphia, engineers and con- 

structors, specifies 1G-E motor control centers to help in the 
“automatic processing of scrap metal at the non- ferrous 
smelting plant of The Sall Metals Company in 
Philadelphia. Like other industries — chemical, paper, auto- 
motive--where automatic control is important, George Sall 
Metals wanted the most modern up-to-date equipment 
available. They had the plant planned for the ultimate 
in economical and automatic processing. 


Whether you are 


George 


building a new plant or modernizing 


Processing Plant 


existing facilities, specify G-E motor control centers for 
centralized control of a-c motors up to 200 horsepower. 

FOR MORE INFORMATION, 
General Eleciric Apparatus 
Sales Office or authorized 
distributor, or write Section 
781-5 for Bulletin GEA- 
L9T9A today. General Elee 4 
tric Company, Schenectady Ay 


3, New York. 


contact vour nearby 


7S 
7” Ve 


~ 
& hg | Tee 


~~ YEARS OF ELECTRICAL Pe 
PROGRESS LL 


A y 
Ay ZF 


Go can foul (pour confidence a7 
GENERAL @@ ELECTRIC 





FOR OFFSET NIPPLES, NO-THREAD FITTINGS, CONDUIT BODIES... 


GEDNEY {LWAS! 


YOU CAN ALWAYS rely on Gedney Fit- _ finished, with no burrs or metal particles 
tings to cut installed costs and save real _ . . . quick and easy to install . . . made of 
money. For Gedney Fittings are always ac- _ unbreakable malleable iron. . . . For best 
curately machined and threaded ...smooth _ profits, order Gedney Fittings, always! 


TYPICAL OF THE FULL GEDNEY LINE OF MALLEABLE IRON FITTINGS ARE: 





Offset Nipples in sizes from 4“ to 2”, with 
%"' offset. Cadmium plated. 





A wide choice of No-Thread 90° Elbows for 
rigid conduit, and of No-Thread Couplings and 
Connectors for Sealtite* conduit — all cadmium 
plated. 


*Trade Mark ~The American Meta! Hose Branch of The American Brass Co. 





Conduit Bodies in a full range of types and 
sizes for heavy wall rigid conduit —hot dip 
galvanized. 











RKO BLDG. « RADIO CITY « NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 





GEDNEY FITTINGS FIT 
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FULL PRODUCTION demands 
that rated voltage be main- 
tained to all motors, Over- 
load capacity, that extra 
push necessary for short in- 
tervals on many processes, 
falls off rapidly on under- 
voltage . . . falls approxi- 
mately 10% for every 5% 
drop below rated voltage. 
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HEATING EFFECT 
Ss) 
So 


Ss 


100 95 90 85 80 75 


% RATED VOLTS 


MOTORS BURN OUT quicker 
at undervoltage because of 
increased heating effect. 
Overload relays in the con- 
trols protecting your motors 
trip because of the extra 
current through them, open 
circuits to motors — cause 
machine down-time and pro- 
duction loss, 


ss $$ Ss 


% NORM. MAX. TORQUE_. 
o 


60 
% RATED VOLTS 


JOBS TAKE LONGER because 
torque and horsepower drop 
when voltage drops. Less 
torque means lighter cuts on 
lathes, shapers and other ma- 
chine tools, More time must 
be spent to get the same job 
done. More overhead, more 
manhours must be figured 
into every job. 























A MAJOR CAUSE of under- 
voltage is voltage drop in 
secondary feeders, Existing 
systems may not be adequate 
for new production sched- 
ules. Install A-C Substations 
at load centers to reduce line 
losses, cut feeder length, 
hold proper voltage, increase 
production, 








Your Voltage 


ged WASTING MANHOURS on slow producing ma- 
chines. Get the most from the production equip- 
ment in your plant by installing unit substations to 
correct undervoltage. No electrical equipment gives 
top performance wnless it operates at rated voltage 

. and even well designed distribution systems may 
prove inadequate because of today’s added loads and 
increased production schedules. 

For example, if your squirrel-cage motors operate 
at 10% undervoltage, maximum torque available to 
start machinery is reduced 19% . heating effect 
within the motors is inceased 21% .. . overload 
capacity falls, efficiency drops. 


Increase your output by eliminating production 
slow-downs resulting from overloaded motors . . . 
machine down-time due to tripped starters or circuit 


breakers. Install Allis-Chalmers LCS Unit Substa- 


tions at load centers and eliminate excessive line drop 
by shortening low voltage cables. Allis-Chalmers 











This 750 kva three phase dry type LCS 
Load Center Unit Substation has 2400 
volt primary, 240 volt secondary. 


LCS Load Center Unit Substations are neat, compact, 
easy to install, and provide protection to personnel. 


You can count on the cooperation of experienced 
Allis-Chalmers substation engineers in working out 
your distribution system. Get in touch with your 
A-C representative, or write Allis-Chalmers, Mil- 
waukee 1, Wisconsin. Ask for bulletins 11B6285A, 


11B6325B and 11B6895. 4-337] 








LLIS-CHALMERS © 
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BUS DUCT IS 
FLEXIBLE® 


3 men install 755 ft. of BUS DUCT in 4 days 
at Lapointe Machine Tool Company 


Secondary power distribution for a plant expansion 
was no problem for Lapointe Machine Tool Company, 
Hudson, Mass. 

Westinghouse Plug-in Bus Duct was selected—and 
installed in record time! Three men using a fork truck 
completed the 755-ft. installation im just four days. 
The savings paid for an additional lighting job. 

The flexibility of plug-ins every foot saved produc- 
tion, too. With power taken temporarily from the 
duct, they moved 139 machine tools with less than 
five minutes down time per operator. 


you can 6€ SURE...1¢ its 


Westinghouse 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Prefabricated in any length up to ten feet, 
Westinghouse Bus Duct installs easily with sliding- 
type cantilever hangers. Duct is fully salvageable— 
can be expanded or relocated readily. 

Up to 5000 amperes, Westinghouse Bus Duct has 
greater current-carrying capacity than any system of 
wireway, cable or conduit. Four types are available to 
handle all load conditions and service requirements. 

Call your Westinghouse Representative for com- 
plete details or write for B-5835, Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Penna. 

J-30128 


Bs «sinh, Ves 
s in the 
W estinghouse 


HIGH POWER LABORATORY 
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Amazing CFC* Process Sets Impressive 
New Standards for Connector Performance 

































































CLAMPING FORCE (POUNDS) 





CONDUCTIVITY (MHOS X 1000) 

































































0 50 100 150 200 250 300 350 500 1000 1500 2000 2500 3000 3500 
TIGHTENING TORQUE (INCH POUNDS) CLAMPING FORCE (POUNDS) 


Fig. 1: Clamping force vs. tightening torque for Fig. 2: Conductivity vs. clamping force for Ne, 2 
No. 2 stranded connectors, comparing CFC treated stranded hard drawn conductors. 
connectors with untreated connectors of the same lot. 


BLACKBURN’S exclusive chemical process for copper alloy connectors 
drastically reduces thread friction — increases clamping force — pro- 
duces lower-resistance connections —and insures lasting, trouble- 
free service. 


The above graphs show the great advantages of CFC treated Com. 
nectors. Note over 25% increase in clamping force. Note also how 
clamping force greatly increases conductivity of the connection. Thus, 
high clamping force, plus connector strength to maintain this foree, 
gives you the ideal connection. 


BLACKBURN Hi-Strength Connectors give 
you this extra clamping force — give you 
the extra strength to hold a maximum- 
pressure connection . . . Result — absolutely 
dependable connections that stay tight and 
trouble-free year after year. 


“Chemical Friction Control 
Process —Patent pending 


JASPER BLACKBURN CORP. 


35 MADISON ST., ST. LOUIS 6, MO. 
Phone CEntre} 3007 
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WIRE BY 
PHELPS DODGE 
MEANS WIRED 

FOR LIFE! 


Specifying Habirshaw wire and cable—made 
by Phelps Dodge Copper Products Corporation—is a 
sure Way lo boost your Owl reputation for the highest 
quality work. Habirshaw’s top-grade materials, expert 
workmanship and careful control of quality throughout 


manufacture assures Ownel acce planice and satistaction! 





PHELPS DODG 


Habirite-Habirprene 

Type RR Series lighting cable 
means the very 

highest standards of quality 

and dependability under the most 


difficult service conditions. 


Quality control and crafts- 
manship go hand-in-hand. 
The Phelps Dodge technician 
below applies 33 years 


olf experienc € to his job. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1953 











ae 
ne 


Ropucts CORP: 


“COPPER P 


I Xperime ntal compound of high-voltage rubber Che king ozone resistance 
insulating material be ing milled in the extensive of Habirite high-voltage 
research laboratories of the Phelps Dodge Copper butyl rubber msulation, 


Products Corporation’s Habirshaw plant. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
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SPECIFY 


TW BUILDING WIRE 


(newest member of the Ettco family!) 


®@ small diameter Thermoplastic Wire resists severe exposure! 
@ lubricated for easy pulling! 


© easiest, cleanest stripping ever! 


@ saves initial and maintenance costs... installation time! 


@ laboratory tested and inspected! 
@ packaged in handy cartons! 


Representatives and warehouses in the following principal cities: 


Atlanta, Ga. Denver, Col. Lovisville 


, Ky. Portland, Ore. 


Boston, Mass. Detroit, Mich. Minneapolis, Minn, San Franscico, Cal. 
Cleveland, O. Greensboro, N. C. New Orleans, La. Seattle, Wash. 
Chicago, Ill. Houston, Tex. New York, N. Y. St. Lovis, Mo. 
Dalias, Tex. Los Angeles, Cal. Philadelphia, Pa. Syracuse, N. Y. 
Pittsburgh, Pa. Washington, D. C. 


SOLD THROUGH ELECTRICAL WHOLESALERS ONLY 


—————————————————— — 


“ETICO Wire & Cal 


PRs 


‘ SS4% 2 Rh as 


General Offices: 46-50 Metropolitan petios 
Plant: 75 Onderdonk Avenue ® Brooklyn 37, New York 








OTHER PREMIUM 
quality electrical 
products by 


TEL 


@ Bushed Armored Cable 


@ Non-metallic Sheathed 
Cable 


@ Flexible Steel Conduit 
@ Service Entrance Cable 
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G-E Rapid Start Ballast 
Now Certified by CBM! 


Now. 


certification in Rapid Start fluorescent lighting. This General 


for the first time, you can offer your customers CBM 


Electric ballast, for the operation of two 40-watt Rapid 
Start lamps, meets the exacting specifications which Certi- 
fied Ballast Manufacturers have recently designated for 
Rapid Start operation. Electrical Testing Laboratories sub- 
jected this G-E ballast to a series of thorough tests which 
verified the quality, safety and full-rated performance of 
General Electric’s Rapid Start design. 

First to introduce fluorescent lighting, in 1938, General 


CBM 
CERTIFIED 


Electric again led the way in 1952... in the development, 
introduction, and first application of Rapid Start lamps and 
ballasts. Now, CBM certification of this G-E Rapid Start 
ballast is further evidence of the progress you expect from 


General Electric—a leader in fluorescent lighting. 


For complete information on General Electric’s full line 
of ballasts for fluorescent lamps, contact your nearest G-E 
Distributor. 
General Electric Company, Schenectady 5, N. Y. 


Apparatus Sales Office or authorized G-E 


412-108 


Gou can fil your conflidence n— 


GENERAL 


ELECTRIC 
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STORES Famous-Barr Company's “Southtown” depart- 
ment score, St. Louis, Missouri. More than 52 miles of 
ELECTRUNITE E.M.T. protect the lighting and service 
circuits in this modern, convenient department store. 


PUBLIC UTILITIES Pacific Gas and Electric's new Contra 
Costa steam plant. Electricity is their business and ELECTRU- 
NITE E.M.T. meets their rigid requirements for safety, 
dependability and sound installation practice. 


SCHOOLS Divine Savior High School, Wauwatosa, Wis- 
consin. Electrical conductors in this modern school are 
protected from dampness, fire and mechanical damage by 
ELECTRUNITE E.M.T. 


HOSPITALS Atlanta's Georgia Baptist Hospital with 
its maze of electrical circuits is wired with safe, 
dependable ELECTRUNITE E.M.T. lightweight rigid 
steel raceways. All circuits are protected against fire, 
moisture and mechanical injury. 
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Add Carver Community Housing 
Project, Atlanta, Ga., to the long list 
of ELECTRUNITE E.M.T. installations. 
Number of Dwelling Units, 990. 
Poundstone, Ayers & Godwin, Archi- 
tects, Atlanta, Ga. Logan & Williams, 


ty 


PTTTTTiTTtt 


wa 


(_— 4 





INDUSTRIAL P. R. Mallory 
Company, Indianapolis, Ind., 
a leading manufacturer of 
electrical equipment compo- 
nents. Flexibility of power 
supply circuits is important 
in factories. ELECTRUNITE 
E.M.T. is easy to install, easy 
to relocate. 


Associate Architects, Atlanta, Ga. 
Fuller & Beckett, Associate Architects, 
Atlanta, Ga. Locatell-Norris Co., 
Associate Architects, Atlanta, Ga. J. 
R. Bracewell & Associates, Electrical 
Engineers, Atlanta, Ga. J. A. Jones 
Construction Co., General Contrac- 
tors, Atlanta, Ga. Knowles ElectricCo., 
Electrical Contractors, Atlanta, Ga. 


APARTMENTS ‘Shaker Towers,” 
Cleveland, Ohio. The electrical cir- 
cuits, call systems and television 
leads serving the tenants in this new 
92-unit apartment are provided 
with a grounded system and pro- 
tected by the steel walls of ELECTRU- 
NITE E.M.T. 


STEEL AND TUBES DIVISION 


REPUBLIC STEEL CORPORATION 


212 East 131st Street 


* Cleveland 8, Ohio 


Export Department: Chrysler Building, New York 17, N. Y. 


ELECTRUNITE E.M.T. 








INSTALLATION 
FEATURES 


Exclusive “Inch-Marked®" lengths are 
easier to cut... accurately, Using the 
ELECTRUNITE Bender, electricians can make 
smooth, accurate bends. . 


ELECTRUNITE E.M.T. goes in easily. No 
threads to cut. Connectors and couplings 
go over the tube to make tight joints .. . 
without turning the whole raceway or cut- 


ting away the galvanizing. 


: 


Exclusive inside knurling of the popular 
sizes of ELECTRUNITE E.M.T. makes wire- 
pulling up to 30% easier. 
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''We saved over $100 in labor the 
first day we used an UP-RIGHT 
Scaffold for installing 
fluorescent fixtures” 


says Fred L. Baumeister 
New Jersey 
Electrical Contractor 


‘UP-RIGHT 


SCAFFOLD-ON-WHEELS 


set up in only 
3 minutes! 











As if by magic, an aluminum alloy tower 
of any height desired is ready in minutes! 
Individual scaffold sections are set one 
on top of the other. Sections lock into 
place instantly. 





HERE'S THE SECRET!... 


Pasa 2 es 


ONE-PIECE SECTIONS 


Each one-piece section is unfolded by one 
man in less than a minute! No tools, wing nuts 
or bolts 











(A) A 1 Dw, Your maintenance costs can be re- 
a) duced by ‘‘UP-RIGHT’’ SCAFFOLDS Ae 


See a ls == WRITE FOR 
DESCRIPTIVE CIRCULAR 


“UP-RIGHT”’ SCAFFOLDS 


DEPT. 107 - 1013 PARDEE ST. - BERKELEY, CAL. 
Factories: Berkeley, Calif. & Teterboro, N. J. 
Offices in all principal cities 
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IF IT’s PARANITE. 
IT’s”RIGHT Wc tnd Cbs 


PARAFLEX Non-Metallic Sheathed < py>> >>> SSMACSSS SS 


Cable lays flat. Won’t squirm or twist. 
Clean to handle. Plainly marked, 


PARAUSE® Type “RR” cable pro- 


vides permanent underground installa- 
tion from power line to meter and for 
connecting several buildings. CAA ap- 
proved under Specification L824. 


HYDRO-THERM® Building Wire 

combines in a single wire the heat-resis- po 

tant qualities of Type RH and the mois- ¢ ‘— HYDRO- THERM 
ture resistant qualities of Type RW. 


ANAIN Ania ee COA Wn elie ale 0S aaa 
can be relied upon to meet severe cli- PARANITE 
matic conditions. Both actual line and 
Weather-Ometer tests prove unusual 


ageing characteristics. 


URC Weatherproof Wire and Cable — y }} 
SD 


SERVICE ENTRANCE CABLE, 
Type SE Style U unarmoured and Type 
SE Style A armoured. There is also a 
Paranite Service Drop Cable, two con- 
ductor, Type SD. 





DREADNAUGHT 


rent continu 


PARANITE 


(ox. PARANITE WIRE AND CABLE «= 
\ ji: 


AND CABLES 


Division of ESSEX WIRE CORPORATION SINCE. 1890 
FORT WAYNE 6, INDIANA Ce 


> 


EXPORT SALES OFFICE —LIONEL-ESSEX INTERNATIONAL CORPORATION, 15 E. 26th ST., NEW YORK 10, N.Y. 


ELECTRICAL WIRES AND CABLES “BETTER THAN CODE REQUIRES” 
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starters 
by this simple demonstration 





‘6 


Proof that Life-Line Starters eile tipple, 
give you instant, positive motor protection the 


1) DENORMAL 
| IL URUNNING | 


Lat POSITION —__ 


| 
' 





See this flame test. When heated and placed upon a flat sur- 
face, this bi-metal disc will snap up into the air. Here is 
simple action—demonstrated right before your eyes—power- 
ful, positive action to protect your motors from the destroying 
heat of dangerous overload. | TRIPPED 

The bi-metal disc is the nerve center of the overload relay easoite. NS 
designed into every Westinghouse Life-Line Starter. The disc 
accurately stands watch over the build-up of motor heat, 
because a motor can become overloaded. At precisely the 
right instant, just before a motor may be dangerously over- 
loaded, the disc snaps, as in the flame test. This causes starter 
contacts to open lightning fast, protecting your valuable motor. 

Only Westinghouse Life-Line Starters have the bimetallic, é‘ — 

— ° ‘ Westinghouse bi-metal principle of 
snap-action, disc-type overload relay :..the most precise overload relay protection, dependable 
motor protective device you can buy. But, just as important, for the full life of the installation. 
the bi-metal maintains its precision calibration for the life of 
the starter. It will not fail because it cannot fatigue, age or 
oxidize. Premature, or “hot” resets can ruin other types of 
overload relays, such as the solder -pot. Remember —the price 
of poor protection is smoldering, useless motors, costly motor 
rewind jobs, other damaged equipment, down time and ex- 
pensive production pile-ups. 





] 
) 
! 
| 
| 





BIMETAL 
DISC 





Proof that Life-Line Starters are tough, maintenance free 


Simplicity of design, fewer and more rugged components, 
only one moving element... all spell toughness and long 
life in Westinghouse Life-Line Starters. Parts that aren’t there, 
can’t wear. 

Call your Westinghouse Representative to see the flame 
test. Or write to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 50, Pennsylvania. J-30146 





you can 6E SURE...1 115 


Westinghouse 
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MODERN BUILDING PLANS SPECIFY COMPLETE INTER-COM SYSTEMS 


Good inter-com systems are just as accepted as a part 
of today’s architecture as its modern design. Perma- 
nently built-in communication systems naturally include 
the long-life, trouble-free characteristics provided by 
Belden Inter-Com Cables. 


There is a specialized Belden Cable for every inter- 
com or sound system requirement. 


Belden Manufacturing Co. 
4623-A W. Van Buren St. 
Chicago 44, II. 


i 
a. 
‘A 























For Permanent Installations 


For Profitable Work 





FOR EVERY TYPE OF INSTALLATION 
FOR EVERY TYPE OF EQUIPMENT 
BELDEN HAS THE CABLE BUILT TO 
SPECIFICATIONS 
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Neither Explosion nor Fire 
could destroy this), (40 \\\ Gleam iy cig: 


Unscheduled but dramatic proof of Killark’s rugged durability 


and safety-plus design came out of the ruins pictured above. 


Both explosive gases and fire joined forces to produce this plant- 
wide destruction—bricks were literally evaporated under the heat, 
beams were twisted into grotesque shapes, large tanks were hurled 
to distant points 

In the very center of this broad devastation was the Killark fixture 
shown here in the unretouched photo! Excluding the sheet metal 
reflector, of course, the body of the fixture itself came through 
undamaged-—in still-usable condition. The gaskets and the seal-off 


~~ ve & 


is 
0 


section were still intact, the globe was in perfect condition—there 
was no invasion of fire into the conduit. 

A more severe test for any fixture would be hard to imagine—yet 
this is the kind of day-in-day-out protection built into every Killark 
Explosion-Proof Fixture. 


Less spectacular perhaps, but just as important to long-life in- 
stallations, are these other Killark advantages: rust and corrosion 
proof Alumalloy construction; smooth attractive finish; light in weight 
but strong in service; always safe and non-sparking, yet cost no 
more than ordinary iron fittings. 


“KILLARK —a Fitting Name to Remember” 


ELECTRIC MANUFACTURING COMPANY 





More Than 400 FUSETRON and 
‘BUSS Fuses are used in IBM’s 
Electronic Data Processing Machines 


1 oo an 
-manee © = 








i 
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The new IBM electronic data 
processing machines, made up of 
eleven units, can multiply or divide 
more than 2,000 times a second, 
and add or subtract more than 
16,000 times a second. 





In these electronic data processing machines, protection of the intricate 
wiring is of the utmost importance. IBM uses between 400 and 500 
FUSETRON and BUSS fuses in each of its new ‘701’ high speed calculators. 


On circuits where surge currents might cause an ordinary fuse to 
blow needlessly, IBM specifies FUSETRON dual-element fuses because 
of their long time-lag. On other circuits where no surges occur, or where 
even a short-lived surge might cause damage, single-element BUSS indi- 
cating fuses are used for fast opening in case a fault occurs. 

When this newest and most powerful high speed electronic calculator 
was displayed at IBM World Headquarters on March 27th of this year, 
FUSETRON and BUSS fuses were one of the component parts that made 
the operation of this spectacular machine possible. 


You Can Have 


The Same BUSS Dependability and 
Accuracy in Your Plant .. . 


FUSETRON dual-element fuses for the pro- 
tection of industrial and commercial circuits 
are made with the same precision demanded for 
this ultra-modern IBM equipment. That’s why 
FUSETRON fuses, used throughout the entire 
electrical system give you a degree of protection 
obtained with no other device. 

— FUSETRON fuses not 


only give you protection against short-circuits, 


lesser resistance results in much cooler operation. 
4. Provide thermal protection — for panels and 
switches against damage from heating due to 
poor contact. 5. Protect motors against burnout 
from overloading. 6. Protect motors against 
burnout due to single phasing. 7. Give double 
burnout protection to large motors — without 
extra cost. 8. Make protection of small motors 
simple and inexpensive. 9. Protect against waste 
they give 10 point protection: 1. Protect against of space and money permit use of proper size 
short-circuits. 2. Protect against needless blows switches and panels. 10. Pro- 

caused by harmless overloads. 3. Protect against tect 
needless blows caused by excessive heating 


And, don’t forget 


coils, transformers and 


solenoids against burnout. 
TRUSTWORTHY NAMES IN 
Sta at Sauing With Fusetrou Fuses ELECTRICAL PROTECTION 


re 
ewes ‘ 


‘ 


re te 5 ptt 
a é 


mae 


Tet 


vaeqervenrrerts’ iy : eeeereneree. BUSS Ane 
Tie : 


USSMANN MFG. CO. haa 
(Division art yates, Loui “ee 


me complete facts about 


Please send 
FUSETRON dual-element fuses. 





Title 





Company 





Address ...... 





City 





Co, 
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WIRE THE P&S. DESPARD WAY... 


with the most modern, 

the smartest-appearing 
ixpemienees wiring devices on the 

market today... 


Aer s Aow 
You Beuefet 


® Combinations of two or 




















PRECISION three compact, “specification” 
abated poe type P&S-Despard devices can 
be assembled under a single 
gang wall plate. You save on 2 <> 

boxes — and on multi-gang é INTERCHDN® 


wall plates. 


® Practically any desired combination can be made up right Assemble combinations 

on the job from a small stock of standard catalog numbers — quick-ce-e-flash with the 
, ‘ ee . new Camstrap 

no long waits for special combinations or special plates. 


CONSTANT @ P&S-Despard interchangeability makes it possible to give 
bec prompt service with a relatively small inventory — quicker 
turnover of your investment. 


® The P&S-Despard Line gives you something to SELL — not 

just switches and outlets — but smart-appearing, compact com- 

binations — modern, adequate wiring that looks good and 

is good. 

®@ The P&S-Despard Line is not cheap — BUT IT IS ECONOM- 

: ! ICAL. You can install quality, “specification” type devices — 

ELECTRICAL WHOLESALER T-rated switches, dcuble grip outlets —for only a few cents 
DISTRIBUTION . 
more, due to the savings on boxes and wall plates. Where low 
cost is the prime consideration, use residential type switches 
To be sure (1391 Line). You'll find a one-gang installation of two 1391 
ORDER BY P&S switches will cost less than a two-gang installation using com- 
CATALOG NUMBER petitively priced strap type switches — and you'll have a better 


looking job. € CLOSE CAM 


Why Not Investigate the Possibilities of Wiring Write Dept. M. for 
the P&S-Despard Way? 


R 
= ———. 


Write for 


a Catalog 
complete information. 


PASS & SEYMOUR, INC. 


SOLVAY STATION ° SYRACUSE 9, NEW YORK 


OFFICES: 71 Murray St., New York 7, N. Y 
1229 W. Washington Blvd., Chicago 7, Ill. 
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CUT voltage toss 


to a minimum 


with re-designed 
high efficiency 
feeder busduc 


IT’S THE LAST WORD in efficient, 
flexible and economical power distribu- 
tion from service entrance to distribution 
center, from generator to switchboard 
and from switchboard to distribution 
center. 

Re-designed, inside and out, to assure 
maximum efficiency, @ High Efficiency 
Feeder Busduct has proven, in actual 
tests, that it will -reduce voltage loss to 
less than 2 volts per 100 feet at 80 percent 
power factor. 

Made for either indoor or outdoor in- 
stallation, this new, more efficient method 
of power transmission has smaller size 
enclosures, less weight, and perforated 
sectional covers — top and bottom — for 
maximum heat dissipation. 

Conductors are insulated with var- 
nished cambric tape and plastic type 
tape for maximum protection. Joints are 
electrosilver plated (by immersion) for 


better low resistance contact and secured 
by either two or four brass jam bolts that 
fit into elongated fastening holes to allow 
for expansion, and phosphor bronze- 
cupped washers to maintain pressure. 

The fact that sections can be run either 
vertically or horizontally, up and around 
pipes and other difficult angles and 
through walls, floors and ceilings, makes 
this type @ Feeder Busduct even more 
desirable. 

@® High Efficiency Feeder Busduct is 
available in capacities, from 600 to 4,000 
amps., 600 volts single phase for welder 
service, three phase for power, three- 
phase, four wire service for light and 
power. 

For additional details, consult your 
nearest @ representative listed in Sweets. 
He'll gladly tell you more about this 
modern, more efficient system of power 
and light distribution. 


Srank e€dam Electric Co. 


P.O. 


BOX 357 ST. LOUIS 


3, MISSOURI 


Mahors of BUSDUCT © PANELBOARDS © SWITCHBOARDS © SERVICE 
EQUIPMENT © SAFETY SWITCHES © LOAD CENTERS © QUIKHETER 
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A MESSAGE TO AMERICAN 


INDUSTRY ® ONE OF A SERIES 


BRITONS CAN HAVE PROSPERITY 
—lf They Want It 


Wat is required to get Britain, our key 
ally in the grand alliance of the free world, 
firmly back on her economic feet? The pur- 
pose of this message is to throw light on this 
crucial problem, which afflicts our other Eu- 
ropean allies also. 


At the moment, Britain is enjoying a res- 
pite from the economic crises (of 1947, 1949 
and 1951-52) which have plagued her post- 
war course. This respite may well continue 
for some time. But almost no one whose 
judgment is trustworthy believes that Brit- 
ain has acquired sufficient economic strength 
to safeguard her against further economic 
crises in the years immediately ahead. 


Two British Views 


New and clear light on what should be done 
to that end has recently been shed by two 
noteworthy British publications. One is a 
book, ‘‘We Too Can Prosper,” by Graham 
Hutton, distinguished British economic 
writer and administrator. The other is an 
article, “The Riddle of Prosperity,” published 
by THE (London) ECONOMIST, Europe’s most 
eminent economic journal. 


Combined, these two publications present 


in sharp relief the basic problem that must be 
handled successfully if Britain is to be safely 
solvent. As is implied by its title, the Hutton 
book demonstrates that Britain can be made 
prosperous by readily feasible procedures, pat- 
terned on what has been done in the United 
States, to increase its industrial efficiency. But, 
says THE ECONOMIST, with Mr. Hutton’s 
book in mind, this is not the most basic problem, 
which is, “How shall we make the British peo- 
ple determined to be prosperous?” This is a 
problem of incentive or motivation. 


Compared with that of the United States, 
average industrial efficiency in Britain, as in 
most of Western Europe, is low. In his book 
Mr. Hutton remarks that “fifty years ago 
an American industrial worker turned out 
roughly the same amount in a day as his 
opposite number in Britain, Germany or 
France. .. . Today, he turns out from two 
to five times as much.” 


In large part it is this lag in output per 
hour or “productivity,” as the technicians call 
it, which makes Britain and other key coun- 
tries in Western Europe a continuing prey to 
economic crises. Moreover, the great disparity 
in productivity between the U.S.A. and most 











of Western Europe is a major barrier to 
knitting the free world into a smoothly work- 
ing economic whole. As one observer put it, 
“when the American economy catches a cold, 
the European economy gets pneumonia.” This 
is largely because Europe is so much weaker 
in productive strength. 


No Shortage of Knowledge 


Yet the knowledge which would enable the 
countries of Western Europe, and particu- 
larly Britain, to increase their industrial 
productivity has been mobilized and is readily 
available to them. It is with this process for 
Britain that Mr. Hutton’s book is concerned. 
In the book he summarizes the findings and 
conclusions, virtually all of them unanimous, 
of 66 teams, composed of British industrial 
managers, technicians, shop workers and la- 
bor leaders. Over a period of three years these 
teams completed a comprehensive series of 
inspection and study trips in the United 
States under the sponsorship of the Anglo- 
American Council on Productivity. The prod- 
uct of that effort, he remarks, is “a set of 
documents the like of which, on such a scale 
and of such practical value, has never been 
seen in the history of international and cul- 
tural borrowing.” 


Psychology the Key 


From study of these documents, Mr. Hut- 
ton concludes that better capital equipment 
is the key technical ingredient of higher in- 
dustrial productivity in Britain, and consti- 
tutes “the most urgent ... need of British 
industry.” But he finds that even without new 
capital equipment a “159 rise in productivity 
can still be achieved by reorganization of 
work,” and that such an increase would “solve 
Britain’s chief social and economic problems.” 


Then why is not such an increase in produc- 
tivity, demonstrated by the Anglo-American 


productivity teams to be so clearly within 
technical grasp, promptly forthcoming? Mr. 
Hutton, quoting one of the team reports, 
remarks that, “‘the greatest obstacles to in- 
creased productivity are psychological rather 
than technical.” We have to deal first and 
foremost with men, not machines.” And THE 
ECONOMIST, pursuing the line of inquiry sug- 
gested, reaches the conclusion that, by and 
large, the people of Britain do not want to 
prosper by being more efficient. THE ECONO- 
MIST says: 


“The real secret of American produc- 
tivity is that American society is imbued 
through and through with the desirability, 
the rightness, the morality of production. 
... But in Britain, if any moral feeling at 
all survives about economic matters, it is 
usually a vague suspicion that economic 
success is reprehensible and unworthy. 
From this difference in attitudes every- 
thing else follows.” 


“How,” asks THE ECONOMIST, “shall we 
set about restoring some belief in the rightness 
of effort, the morality of success?” For this 
question it has no ready answer. Neither 
have we. We are confident that the British 
people will neither be cajoled nor coerced into 
trying to match our productivity. Basically 
the problem seems to be to demonstrate 
clearly to them the truth of the proposition, 
set down by Graham Hutton, that “there is 
no goal, aim or end before a Good Society 
which the raising of that society’s material 
productivity cannot render easier of achieve- 
ment.” Doing that in an old and settled coun- 
try like Britain is obviously an extremely 
formidable undertaking. But until it is done, 
the crucial job of getting Britain and the rest 
of Western Europe firmly on its economic feet 
will remain to torment all of us. 


McGraw-Hill Publishing Company, Inc. 
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Why rotors don’t fail 
in G-E 7R/ CLAD motors 


G-E pioneering and research developed and produced 
this one piece cast-aluminum rotor winding, 
which has virtually eliminated rotor failures in 
Tri-Clad motors. 


Rotor is indestructible in service because the bars, end 
rings, and fans are a “one-piece” casting. No 
brazed joints, no fabricated fans to come apart. 


Rotor inertia is reduced by the lightness of the alu- 
minum, thus raising efficiency and allowing eas- 
ier starting, stopping and reversing. 


Rotor efficiency is higher, operating losses reduced, 
as the result of a special chemical treatment. 


The motor runs cooler because the integrally cast 
fans dissipate heat faster. 


Operation is smooth and quiet due to the dynamic 
balancing of the rotor which also reduces bear- 
ing wear and material fatigue. 


Long rotor life is one more reason why G-E Tri-Clad 
motors last longer — give you more reliable 
service and greater operating economy. 


Order Tri-Clad motors today from your nearby G-E 
representative. You'll find popular models in 
stock. General Electric Co., Schenectady 5,N. Y. 

752-20 


Gow om pu your eof in 
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ing or maintenance with built-in) wrench- ing daylight with G-k L-69's convenient cles in case of lan p bre ikage is possible 


beam sight puts the light in the right is the reflector tips over completely, No 
place, cuts down on installation time. tools required for the operation. 


5 reasons why G-E L-69 Floodlights 
cost you less to install and maintain 


] NO TOOLS re quired for initial position- ? EASY AIMING is possible even dur- 3 EASY CLEANING to remove parti. 


type handle. Large area clamping action 
holds against vibration. 


EASY INSTALLATION. You save money by saving time when you in- 
stall economical G-E ype 1-69 1500-watt Floodlights. From the simple 
two-bolt mounting to the convenient beam sight for fast daylight aimine. 


the livhtweight G-E 1-69 is designed so that it will eut your costs. by 


simplifying your installation, 


ECONOMICAL MAINTENANCE. Built-in wrench type handle on the 
G-E L-69 completely eliminates the need for tools. Both relamping and 
cleaning are fast and easy. and the G-E L-69 delivers more light per unit, 
more light per watt, than any other comparable lighting unit. 
LONG LIFE. The G-F 1-69 is constructed completely of aluminum and 
other non-corrosive metals which will stand up under all weather condi- 
tions. This long life construction will save you and your customers 
money, because it costs you less to maintain these floodlights. With the 
G-E L-69 you can do a quality lighting job that will pay off in more light- 
p ‘ , ‘ LESS BREAKAGE with spun-on, im- 
ing business for you. 
pact resisting tempered plate glass, 
PROMPT DELIVERY. You can get the G-E L-69 right out of distributors’ stocks 


which won't break if struck by ball, and 
at shipping points throughout the country. There’s a light in G.E.’s complete keeps water, dirt and insects out permanently, 
line of open and enclosed floodlights to precisely fit your needs whatever your 
lighting requirements are. And if you need help, you can get it from G.E.’s 
staff of lighting specialists. 
It USEFUL INFORMATION is vours for the asking 
of? Xx NEMA approved floodlighting plans for all sports are 
47 Ve : . seer seen : ; 
v7” Oly 45 Ste contained in GET-1284; effective industrial uses are 
<< VEARS OF prrcrmea, .2& ©XPlained in GEA-3040D; and Bulletins GEC-533B 
SAL PROGRESS ee ind GEC-919 give complete details on the L-69 sports 
“a 2 ind area floodlight. Just write Section 451-183 
NZ a ( i a uv 7 © . . 
General Electric Company, Schenectady 5, New York. 


Gu COR ful prow confidence 772 
EASY RELAMPING. Flick hand toe 
GENERAL @@) ELECTRIC Siti ution 


trunnion bracket. Hands are free to serv- 


ice light. Reflector need not be disturbed. 
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Every foot of RoZone-RoPrene 
power cable on these reels was 
corona level tested to assure de- 
pendable operation in one of the 
nation’s biggest steel mills. This 
standard factory testing proce- 
dure is one of the big reasons why 
Rome insulated cables are speci- 
fied for many critical jobs. 


Specially designed ionization de- 
tector for routine factory use meas- 
ures corona level of all high- 
voltage rubber insulated cables. 


Rome’s Corona-Ionization test 





gives hii protection 


Perhaps you have had the costly ex- 
perience of installing a reputably 
high-quality rubber insulated power 
cable manufactured by a reliable 
supplier...only to have it fail pre- 
maturely for apparently no good 
reason. 

Yet, one of the major possible 
reasons could be... internal ioniza- 
tion. This hazard is caused by electri- 
cal breakdown of air within the in- 
sulation, or especially where it has 
not been closely fitted to the conduc- 
tor surface or shield. 

Several destructive effects may re- 
sult from ionization. Included are 
possible ozone cutting, reduced di- 
electric strength, and a substantial 
increase in dielectric losses. And 
there is no way of detecting ioniza- 
tion through the visual, physical and 
routine electrical tests usually ap- 
plied to cables. 

But you can depend on maximum 
protection against ionization when 
you specify Rome power cables. 
Every foot of Rome insulated cable, 


rated at 3000 volts or over, is thor. 
oughly tested by a specially designed 
ionization detector. This instrument 
accurately measures the corona level 
of the entire cable to assure the ioni- 
zation voltage exceeds the intended 
operating voltage of the cable. 

This is one more extra step in Rome 
Cable’s standard manufacturing pro- 
cedure that assures dependability. 
This completely NONDESTRUCTIVE 
method of testing was developed by 
Rome Cable engineers and was first 
described in AIEE paper 48-198, “The 
Measurement and Investigation of 
Ionization Level of Rubber Insulated 
Cables,” presented in August, 1948. 


Oscilloscope trace indicates ioni- 
zation within an insulated cable. 


VISIT US AT THE SILVER JUBILEE SHOW 
INTERNATIONAL ASSOCIATION OF ELECTRICAL INSPECTORS 
SEPTEMBER 21 TO 26, CHICAGO, ILLINOIS, BOOTH NO. 1 


OME CABLE 


ROME CABLE CORPORATION, Dept. EC-9, Rome, N, Y. 


Please send me a copy of .................... AIEE paper 48-198 
cssseesereeeeere ROMO Power and Control Cable Catalog. 
ROME NEW YORK 


TORRANCE + CALIFORWNIA 


It Costs Less to Buy the Best 


Kaw R 














Name 
Company 
Address. 
City 
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CiTY OF.GLENDALE 


CALIFORNIA 


GENERATING 
PLANT 


of CABLE TROUGH AGAIN PROVES ITS 


... Simplicity of Installation 
... All-around Economy 
... Accessibility to Cable 


The versatility and simplified design of the 
Cope system of Cable Trough and Fittings 
make it readily applicable to any layout. 
This is clearly seen in the above photograph 
showing part of a recent installation at the 
Glendale Generating Plant. Notice how the 
Cope Trough is supported by simple wall 
brackets. Observe, too, that both vertical 
and horizontal runs are made with standard 
trough and fittings —turns, branches and 
reductions. 


The High Voltage sign on the top tray em- 
phasizes another Cope Trough feature. Here 


480 volt Neoprene jacketed power cables 
are carried in the same tray with control 
cables. A barrier strip provides adequate 
separation while permitting easy access to 
the lines. The lower tray will carry 2400 volt 
Neoprene jacketed power cables and ulti- 
mately will be equipped with a solid Cope 
Trough cover. Future expanding needs will be 
met by adding a fourth tray above the other 
three. 


Learn how you, too, can cut cable installa- 
tion costs and labor . . . write for bulletin 
on Cope Cable Trough. 


ob /4 Ri eT aN 


711 SOUTH 50th ST., PHILADELPHIA 43, PA. 
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Type H Starters 


Give YOU 


SHORT CIRCUIT PROTECTION 


Current-limiting fuse clears short circuit in 
less than Y/ cycle . . . long before the short 
has had time to harm contactor or motor. 
Blown fuse emits no gas, flame nor vapor, 
discharges no metal. Flashover caused by 
ionized vapor is eliminated. 


OVERLOAD PROTECTION 


Type 194 thermal overload relay automatically adjusts 
for ambient temperatures — trips only on motor over- 
load. Prevents unnecessary motor outages. Allows use 
of maximum capacity, but prevents dangerous motor 
overloads. Can be adjusted to plus or minus 20% of 
rated current. 


PERSONNEL PROTECTION 


The steel cubicle is divided into three compartments 
for maximum personnel protection, 1 — Upper front 
compartment encloses disconnect type fuses. 2 — Low- 
er front compartment houses low voltage control de 
vices. 3 — Rear compartment contains high voltage 
equipment, contactors, buses, intrument transformers, etc. 


Side View 


TIME DELAY of Cubicle 
UNDERVOLTAGE PROTECTION 


Should an undervoltage occur, the line con- 
tactor opens. During a predetermined period, 
relay remains closed to permit restarting of 
motors when power is restored. 


WHEN YOU SPECIFY Allis-Chalmers Type H 
starters, you not only get dependable motor con- 
trol, but you are assured of an all-important 
“plus” — FULL PROTECTION for man, motor 
and machine. Positive protection as engineered 
into Type H starters permits men to work in 


complete safety... protects motors and machines 
from costly damage . . . lengthens equipment 
life . . . increases production by reducing down- 
time. Get all the facts from your nearby A-C 
representative or write Allis-Chalmers, 
kee 1, Wisconsin. 


ALLIS-CHALMERS & 
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On this air compressor circuit—a typical example of high 
starting torque—the motor goes on-and-off approximately 120 times 
in the course of a 10-hour day. 





The “ECONOMY DELAY” Fuses shown in this application, operating 
under these extreme conditions, have blown rarely. If a fuse 
does blow, all that is required to restore the original fuse efficiency 


is to insert a new “ECONOMY DELAY” Renewal Link. This requires 
only a minute or two— which means minimum “down time”... and 
the cost of an “ECONOMY DELAY” Renewal Link is 3 cents per blow! 


The life of an Economy Fuse Cartridge is practically infinite, so, 
you save money on fuse maintenance and at the same 
time conserve scarce brass and copper. 


Give the extra protection of “ECONOMY DELAY” Fuses to all 
your circuits. Your wholesaler has “ECONOMY DELAY” Renewable 
Fuses and Renewal Links in stock. 


Ask for the ECONOMY Catalog and Price List. 


© Reg. U. S. Pat. Office 


ECONOMY FUSE AND MFG. CO., 2717 creenvicw ave, cuicaco 14, 1Luinots 


6048 
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69KV 


ape nf 


#1. #2 SPARE. #2 «684 «SPARE 
SUBSTATIONS 


THIS Sac 
METALCLAD SWITCHGEAR 


is part of Whirlpool’s distribu- 
tion system. Electric service is 
brought in at 69 KV. Twotrans- 
former banks deliver power at 
12.5 KV to this double-ended 
switching center. Four feeders 
supply load centers which serve 
various areas of the plant with 
440-volt power, Two additional 
feeders are spares for future 
use, A tie switch in the center 
bay, normally open, permits all 
feeders to be supplied from one 
transformer only under emer- 
gency conditions. 


SiC METALCLAD SWITCHGEAR 


FITS THE JOB BETTER 





rowed boll the cof : 





ROBERT L. PFEIL 


is Secretary and As- 
sistant Construction 
Superintendent of 
Koontz-Wagner. He 
says, “Our work is al- 
most altogether con- 
nected with industrial 
plants and public build- 
ings. Because of our 
long and valuable ex- 
perience in this field, 
we prefer to do our 
own engineering, and 
give our customers full 
advantage of our ex- 
perience and know- 
how. We thus can be 
sure that the installa- 
tion is entirely ade- 
quate, and frequently 
we are able to make 
substantial savings, as 
we did at Whirlpool.”’ 


When Whirlpool Corporation recently acquired a plant in 
LaPorte, Ind., for the manufacture of aircraft parts, a new elec- 
tric service had to be provided to meet the new requirements. 

Koontz-Wagner Electric Co., Inc.—contractor-engineers of 
South Bend—were assigned to engineer and install the 
necessary equipment. 

As part of the main substation, Koontz-Wagner selected 
S&C Metalclad Switchgear to provide fault protection and 
switching . . . because investigation showed it was not only 
adequate for every need, but that alternate equipment would 
have been larger and more cumbersome, required more 
ground area, a larger pad, and would have cost more to install 
and maintain. 

With S&C Switchgear the cost was less 
than half; and now there are no batteries 
to maintain, no oil to change. 

Information about S&C Switchgear is 
contained in this booklet . . . we would 
like to send you a copy. 


S&C Electric Company me) 5 
4433 Ravenswood Ave., Chicago 40, Illinois 


Please send me your new booklet on S&C Metalclad Switchgear. 
No obligation on my part, of course. 


Name Title 
Company 

Address 

City Zone State 
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Cat. #633-618 Flush or Surface 


“G@prerel brings you a “Main and Range Plus”! The quadruple 100 Amp. main lugs feed 4 pull- 
puilout unit that actually plans for the future. Not only does this outs connected in parallel. One 


all-in-one unit take care of today’s wiring requirements . . . it 60 Amp. functions as a main dis- 
connect for eight 30 Amp. plug- 


anticipates tomorrow's needs. Eliminates costly auxiliary wiring 
fuse branch circuits and the 60 


Amp. sub-feed lugs. Three addi- 
tional pullouts (one 60 Amp. and 


equipment, and unsightly additions. The “Gzneral Quadruple 
Pullout unit is neat, compact, thoroughly dependable. It saves you 
time and materials . . . at a price you want to pay. No wonder one 90 Ang) ed cout 


wholesalers and contractors all over the country are saying: such as, Ranges, Water Heaters, 


Switch to % | today! Available everywhere exclusively Dryers, etc. Other combinations 
through wholesalers. may be ordered. 


Switch Corp. 


45 ROEBLING ST. - BROOKLYN 11, W. Y. 
ENCLOSED SAFETY SWITCHES e SERVICE ENTRANCE EQUIPMENT e BRANCH CIRCUIT PANELS 
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Refrigeration & Air Conditioning 


bes 


Electrical Generation 


& 
Electric Motors 
for every industry 
When you need electric motors .. . in any rating, or 


frame type... one or a thousand . . . always look for 
the Fairbanks-Morse Seal. For over 120 years it has 


Air Compressing stood for the finest in manufacturing integrity to 


all industry. 
Fairbanks, Morse & Co., Chicago 5, Illinois. 


Fairbanks-Morse 
Synchronous Machinery for 
all power generation and 
large drive applications. 


D. C. Generation 


a@ name worth remembering when you want the best 


& FAIRBANKS-MORSE 


Paper Processing 





ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES + RAIL CARS - PUMPS + SCALES ~ HOME WATER SERVICE EQUIPMENT - FARM MACHINERY + MAGNETOS 
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Westinghouse unconditional 





lighting fixture warranty 


You name the terms . . . we'll back you up! 
This seal places an unconditional warranty as 


to workmanship and material on Westinghouse 
lighting fixtures for the life of your own in- 
stallation guarantee. 

A job well done deserves to be backed up, 
whatever the length of guarantee. Your guar- 
antee expresses confidence in the quality 
of your work. That’s why we go beyond the 
limits of the usual term guarantee. We 
believe in the quality of Westinghouse light- 
ing fixtures. We'll match—with a warranty on 
our lighting fixtures—your installation guaran- 
tee to customers. 

We feel there is no better way to demonstrate 


the lasting benefits of quality workmanship... 
quality materials. You can literally make a 
lighting installation and forget it. It’s a power- 
ful door-opener to sales opportunities up and 
down the block in every town. 


Remember, this warranty applies to the 
commercial, industrial and floodlighting line 
of Westinghouse lighting fixtures regardless 
of price, style or type. You'll want to get com- 
plete details on this plan to build more busi- 
ness through satisfied customers. Register with 
Westinghouse and get your personal copy of 
the Warranty Book. Send in the coupon today. 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. J-04327 


you can 6e SURE...1F irs 


Westinghouse Ww) 








Warranty 


LIGHTING 
FIXTURES 


good for the life of your contractor's 
gvarantee 


From workshop to large reception office, the easy to 
select and install Westinghouse fluorescents are 


built to last. 


on incandescents: 


In clean or dirty locations, high or low bay areas, 
commercial or industrial buildings, Westinghouse 
incandescents fit every lighting need — with a long, 
outstanding service record. 


on mercury vapor: 





A complete line of fixtures —exclusive with 
Westinghouse — has zoomed to the front in industrial 
areas. They are easy to install—easy to maintain — 
designed to cut lighting costs. 


on floodlights: 


Built to weather outdoor service from construction 
projects to sports floodlighting jobs, Westinghouse 
floodlights are famous for ease of installation— 
dependable operation. 


Sure — I want to know all about the new Westinghouse 
Lighting Fixture Warranty. Send me the simplified 
Selling Kit and Warranty Book. 


FIRM NAME 





MY NAME 





ADDRESS 





CITY. 








As fundamental as 


proper l ight ing’... 


Planned outlets—whether for lamps or telephones— 
help make the homes you wire more livable. Better looking, too, 


in the case of telephone outlets. 


Builders will see an important sales feature in concealed 
telephone wiring. Owners will see convenience and protected beauty for 


walls and woodwork. You, in turn, will see extra profits 
No electrical 


coming from your house wiring contracts. 
contract is really 


complete unless , , . ° . 
tical etidien It’s good business and profitable practice to include telephone 


for telephone wires. raceways in every bid. Even if you make it an “extra.” 


BELL TELEPHONE SYSTEM 








¢ Convenient handling . . . 
terials and compact design result in a small, light- 
weight transformer that can be easily handled. 

e Plenty of work space. . . big, roomy wir- 


ing compartment for connecting system cables. 
Conduit knockouts are provided. 


improved ma- 


e Fast hookup . . . solderless clamp-type con- 
nectors that reduce hookup time to minutes are 
available on sizes 15 to 50 kva inclusive, single 
phase; sizes 45 to 11244 kva inclusive, three phase. 


Get these benefits 


All-welded case gives you complete protection. No 
additional enclosures or vaults are required. Surface 
finish is resistant to corrosion by acids, vapors, or 


DESIGN ARRANGEMENTS 


KVA SIZES 





SINGLE 
PHASE 


THREE 
PHASE 


MOUNTING 
ARRANGEMENT 


TERMINATIONS 





WALL 
MOUNTING 
LUGS 


BOTTOM TERMINAL 
COMPARTMENT 
WITH 
REMOVABLE 
FRONT PLATE 





WALL MOUNTING 
LUGS AND BASE 
FOR PLATFORM 

MOUNTING 


TOP TERMINAL 
COMPARTMENT 
WITH 
REMOVABLE COVER 











BASE FOR 
PLATFORM 
MOUNTING 








TOP TERMINAL 
COMPARTMENT 
WITH 
REMOVABLE 
COVER 








moisture, Surface is Spra-Bonderized. Three coats of 

alkyd-resinous paint are then separately baked on. 
Let Allis-Chalmers Class “B” dry-type transformers 
furnish full voltage at the load. To get complete in- 
formation, contact your nearby Allis-Chalmers district 
office or write — Allis-Chalmers, Milwaukee 1, Wis. 
A-4033 


ALLIS-CHALMERS 
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INSTALLATION ; Society for Savings, Borry Square Branch, Hartford, 


Connecticut 


ELECTRICAL CONTRACTOR: T. J. Martin Electric Co., Hartford, 


Connecticut. 


ARCHITECT: Sherwood Jeter in collaboration with Hartford Electric 


Light Co 


~Mie: ice] | lU 


FIXTURES: Litecontrol No. 5924 and 5928, 2 lamp slimline recessed troffer, 


4 feet and 8 feet long, using No. 9015 Holophane lens. Also No. 6FH 


recessed lens boxes in Reception Area, and for accent 
SPACING: 7° -0” on centers. 
CEILING HEIGHT: 10° approximately 


INTENSITY: 50 Footcandles average in service, over work area 


What Makes the !L)(@rll Right Here? 


Three things — good layout, light 
floor and wall coloring, and efficient 
lighting by LiTECONTROL. 

Note the interior of this bank is 
clean, simple, inviting. No old-fash- 
ioned glass partitions to pick up 
bright reflections. No clutter of desk 
lamps or other supplementary fixtures 
to cast shadows and complicate the 
lighting problem 

LITECONTROL recessed fixtures 


sure high level illumination over the 
work areas. Smaller four-foot units 
assure adequate illumination over 
light-colored floors in public area. 

Holophane Low Brightness Lenses 
throughout prevent eye-tiring glare 
or sharp contrasts. 


Interesting high-lights in the 
reception room are LITECONTROL 
Recessed Lens Boxes. 

For information on how to make 
your lighting installations easy on the 
eyes, consult your local LITECONTROL 
man. Or write to address below. 


“ity 


LITECONTROM O2tcr02 


KEEP UPKEEP DOWN 


5924 and 5928 blend smoothly into 
the ceiling. The eight-foot units as- 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


CESIGNERS. ENGINEERS ANDO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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triple 
reduction gear 


with a complete, 
new line of 


reduction gear 


equipped with Duti-Ratéd Precision Gearing 7 Pecos 


Now you can profit by the advantages of more 
compact, safer and simpler motor power 
transmissions... with rugged Century 
GEARMOTORS to match the operating speed 


of your equipment. Triple 
reduction gear 


This new Century line offers a wider-than-ever 
choice of: 


BUILT-IN SPEEDS FOR COMPLETE INFORMATION...mail this coupon today: 
MOTOR OPERATING CHARACTERISTICS 
FRAME PROTECTION 

HORSEPOWER RATINGS...1 to 15 h.p. 
with Duti-Rated Precision Gearing ... and 
fractional gearmotors from Ye to % h.p. are 
also available. Larger ratings can be 
furnished if required. 


CENTURY ELECTRIC CO. 

1806 Pine Street, St. Louis 3, Mo. 

Please send Bulletin 

| | Bulletin 4-1 p21 { Bulletin 4-1 p31 
LJ Yto % HP, |} 1 to 15 HP, 
To: 

Name 

CENTURY ELECTRIC COMPANY 


1806 Pine Street, St. Louis 3, Mo. 
7 o% Offices and Stockpoints in Principal Cities 


Company 
Address 
City 


delete titetetetetetdetetetetak. | 


oe 
nN 
2 
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This complete AB-I Circuit Breaker line 


solves more of your customers’ problems— 
means more sales protection for you 


Here’s how to line up bigger circuit breaker 
sales—with the complete line of Westinghouse 
AB-I Circuit Breakers. 

As shown above, there’s an AB-I Breaker 
for every operating condition—indoors and 
outdoors, in wet and dusty locations, in ex- 
plosive or corrosive vapors and dusts. Solving 
any application problem is merely a matter of 
selecting the right NEMA enclosure. Ends 
shopping around for “specials’’—enables you 
to bid on jobs you couldn’t handle formerly, 

AB-I’s solve many customer problems. They 


you can 6E SURE...1¢ iS 


Westinghouse 


reduce downtime as much as 98%* compared 
with fused devices—eliminate dangerous fuse 
bridging, too. They save on maintenance—no 
replacement parts needed. They end unneces- 
sary power outages with inverse-time-delay 
tripping action. And they protect workmen 
from live parts and costly accidents. 
Certainly, AB-I Circuit Breakers can doa lot 
for your customers—and you! For complete in- 
formation call your Westinghouse Representa- 
tive or write for B-5456, Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, Pa. 


*Name of company on request J-30142 
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New Products...new 
engineering developments... 
on-the-job reports 
IN EVERY ISSUE 


of the 


J. NEOPRENE 





own 
we 


a“ - 

coe 
D “etree ee eos 
2 


Designers and design engineers find 
the Neoprene Notebook gives them ideas 
on how to use this versatile chemical 


YOU'LL FIND profitable reading in every 


You can be sure to receive 
issue of the Neoprene Notebook. 


Informative, up-to-the-minute arti- 
cles report on neoprene’s performance 
in products ranging from oil seals to 
conveyor belts . . . from motor mounts 
to work gloves. These engineering facts 
about neoprene are illustrated by spe- 
cific data, pictures, and drawings. 


rubber in designing a new product or 
improving an old one. Plant operating 
and maintenance engineers rely on the 
Notebook to bring them experiences of 
others who have solved production and 
maintenance problems with long-last- 
ing neoprene products. 


the Neoprene Notebook 
regularly by mailing this 
coupon today! 


The rubber made by Du Pont since 1932 


E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division EC-9 
Wilmington 98, Delaware 


I am interested in receiving the Neoprene Notebook regularly. 


Name 





Position 





£6. u. 5. PAT. OFF * 
Firm 





BETTER THINGS FOR BETTER LIVING Address 


«+ + THROUGH CHEMISTRY 





em ee ee ee ee ee 
ea 
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Now! 
a new addition to the growing COLUMBIA family 
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THERMOPLASTIC 
INSULATED 





Columbia TW is sturdy, dependable, easy-to-pull, easy- 
to-strip. It is made to conform to exacting quality con- 
trols, rigidly tested for long life. 


It assures quick, easy, economical installations. Wher- 
ever the job calls for the finest thermoplastic wire, 
specify Columbia TW. 


And, Columbia gives you the service that keeps your 
jobs “‘on schedule’’, 


ALL SIZES — ALL COLORS 
Approved by Underwriters’ Laboratories 


COLUMBIA CABLE & ELECTRIC CORP. 


Serving the Electrical Wholesaler Since 1912 






255 Chestnut St. Brooklyn 8, N. Y. 
NON-METALLIC SHEATHED CABLE £m. T. A.B.C, ARMORED CABLE FLEXIBLE STEEL CONDUIT 
Sales Representatives in Following Cities: 
Atlanta, Ga Dailas, Tex. Houston, Tex New York, N. Y San Francisco, Calif. 
Boston, Mass Denver, Colo Kansas City, Mo Philadelphia, Pa Seattle, Wash. 
Chicago, II! Detroit, Mich Los Angeles, Calif Portland, Ore Thornwood, N. Y 
Cincinnati, Ohio Glassport, Pa Minneapolis, Minn St. Louis, Mo. Tulsa, Okla 


New Orlegns, La 
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foremost in contemporary lighting 


There is a Prescolite for any commercial or residential in- 
stallation. Easy to install, Easier to sell! Exclusive features, 
pre-wired units. Wide range colors, styles and finishes — 
unit packing, easy to stock and reship. 


Write for complete new catalogs to: Prescolite 
2228 Fourth Street, Berkeley 10, 
California. 


A-1 Architectural 
R-7 Recessed 
S-2 Swivel 


Berkeley, California Neshaminy, Penn. 
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ccess 
3 removable & - 
ke wiring 
4 ander all conditions 


60° wired unit 


Pry-out knock-outs 


Exclusive Swing-ay hinge 


see|our 
CATALOG 
See your distributor or your near- SWEETS FILE 
est Prescolite sales representative. aac HITECTURAL 


Atlanta, Ga.—Charles L. Woodyard, 161 Simpson, N.W. 
Baltimore, Md.—T. H. Bailey, Jr., 409 National Marine Bank Bidg. 
Boston 10, Mass.—John W. Fay, 176 Federal Street 

Cedar Grove, N. J.—P. M. Sales Co., 118 Sunrise Terrace, Box 14 
Chicago, Illinois—Rudolph H. Soukup, 1585 Merchandise Mart 
Cleveland, Ohio—Cam Norton Company, 2725 Derbyshire Rd. 
Dallas, Texas—John Hancock Company, 2921 Fairmount 

Dayton 2, Qhio—Gary Roof & Assoc., 1147 Third National Bidg. 
Denver, Colo.—Kenneth B. Schumann, 1073 Galapago St. 

Detroit, Mich.—L. H. Beck, Electric Sales Co., 13050 W. Chicago, 2F 
Erie, Pa.—D. S. Pollock Co., 622 W. Sth Street 

Flourtown, Pa.—Bond & Kyack, 1510 Bethlehem Pike 

Kansas City, Mo.—Car! W. Thorsell, 1195 E. 77th St 

Knoxville, Tenn.—C. E. Pitner, P. 0. Box 693 

Les Angeles, Calif.—Barney DeRamus & Assoc., 125 S. Santa Fe 
Milwaukee, Wisc.—Willis H. Murphy, 4520 N. Woodruff Ave. 

New Orleans, La.—£. J. Hagan, 3820 Lou!siana Ave. 

Oklahoma City, Okia.—Tom Fielder Company, 313 N.W. 4th St. 
Omaha, Nebr.— Geo. C. Mittauer, 11124 Farnam Street 
Richmond, Ya.—W. H. Lassiter Sales Company, 300 E. Main Street 
Salt Lake City, Utah—J. R. Christensen Agency, 247 E. 5th South 
Sacramento, Calif.—A. L. Perdue, 4305 Ravenwood Ave. 

St. Louis, Mo.—). A. Noser, 3204 Balley Street 

St. Paul, Minn.—Charles L. Schwab, 345 N. Wheeler 

St. Petersburg, Fla.—Frank C. McPherson, 6417 - 7th Ave., North 
San Diego, Calif.—john Alien Ware & Assoc., 301 West G Street 
Seattle 5, Washingt Gleasons Mfgs’. Reps., 657 E. 45th Street 
Syracuse, N. Y.-—Fay-Sullivan, Inc., 1117 Cumberland Ave 
Vancouver, 8. ©.—J. S. Edwards, 1206 Hamilton St. 


Mexico City, 0. F.—Egon Mabardi, 45 Uruguay 
| Agents: Uniworld Industrial Mart, 31 E. 10th St., New 
ork, N.Y. 
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Ask any user about 


“DIVIDENDS UNLIMITED” 


rrom foamset System 


FOR FASTENING INTO STEEL AND CONCRETE 
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Outnumbering all other makes combined by better than 
2 to 1, RAMSET SYSTEM is the undisputed leader among 
powder-actuated fastening methods. For six years, thou- 
sands of users have proved that strong, sturdy RAMSET 
Tools, with many built-in features and the widest variety of 
Tru-Set Fasteners, pay ‘DIVIDENDS UNLIMITED,” like these: 


CASH SAVINGS — costs reduced from $2.53 to 24 cents per 
fastener . . . saved $15,000 on 50,000 fastenings... cut 
over-all cost by 87 per cent. 


TIME SAVINGS —fasten 15 to 1 faster... cut time from 9 
minutes to 58 seconds . . . get jobs completed and paid for 
in far less time. 








WORK SAVINGS—effortless operation increases productiv- 
ity without fatigue . . . lightweight, compact tools workable 
in tight spots . . . one-hand operation a big advantage. 


WIDE UTILITY—choice of 3 RAMSET Tools, and the most 
versatile line of Tru-Set Fasteners, provide the right tool 
and right fastener for every job... RAMSET SYSTEM 
does more work than any other method. 


Wherever there’s fastening work to do into steel or con- 
crete, RAMSET SYSTEM pays “DIVIDENDS UNLIMITED" 
on job after job, year after year. Call your dealer or mail 
the coupon for on-your-job demonstration. 


Ramset Fasteners INC.---—71 


Ramset Division, Olin Industries, Inc. 
12105 BEREA ROAD e« CLEVELAND 11, OHIO 


Please send us details on use of RAMSET SYSTEM for steel 
and concrete fastening. 


Name_ 
Company 
Address 


bea emasemamenanenanamanan 
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170 TYPES OF G-E BOXES AND COVERS 


FOR GREATER STRENGTH now available 
tees... kee to meet your wiring requirements 


bly of bracket and box 





With the recent addition of many new boxes, the G-E line of octagon, 
square, old-work, Levelock sectional device, and standard bracket 
boxes and covers now includes more than 170 types. 


This complete line, including some boxes with and some boxes 





without cable clamps and plaster-mounting ears, makes it easy for 
you to select a box that exactly meets your wiring requirements. 

It will pay you to investigate the complete line of G-E boxes and 
Ribbing at top and corner covers. Get full details from your G-E Construction Materials dis- 


of bracket increases rigid : : ; é d ‘ ‘ . . 
ty, maintains olignment tributor. or write to Section C22-.918, Construction Materials Divi- 











sion, General Electric Company, Bridgeport 2. Connecticut. 


a 
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yA ‘ - Pay 080" te, 
You CAR pol jour confudence mm — 7—_— ae 
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- - - @ long-time lighting favorite that pays and pays. 
Pays owners and users in distinctive beauty and in super- 
lative lighting characteristics. Pays contractors in excel- 
lent profits, in reputation . . . and in increased lighting 
business that a few outstanding Director installations will 
generate. 

Where's the market for the Smithcraft Director. It's all 
around you! In stores, offices, schools, banks, public 
buildings ... wherever you go. Show a man the difference 
between the lighting investment offered by the Director 
and an ordinary lighting purchase. He'll never settle for 
less. Make the Smithcraft Director your lighting fixture as 


thousands of contractors the country over have done. 
You'll be glad you did! 
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elation in recessed lighting 


i Pao 
ali.» 


uni-flow fivorescent troffers 


NOW you can specify recessed lighting that’s years ahead 
of anything in the field. It’s MITCHELL UNI-FLOW . . . completely new. . . 
dramatically different . . . easier to specify, easier to install, far superior 
in lighting efficiency. Architects, contractors, utility men and wholesalers 
say unanimously: “This is what we’ve wanted in recessed lighting!”’ 


HERE’S EVERYTHING YOU NEED 
FOR SIMPLIFIED RECESSED LIGHTING 





EXCLUSIVE uni-hanger 
“ CUTS INSTALLATION TIME 


IN HALF! 


Here is a complete family 
of matching troffers in ev- 
ery useful length. Units 
are available in 2-foot, 4- 
foot, 5-foot, 6-foot, 8-foot 
or 10-foot lengths, in deep 
(10’’) or shallow (7’’) types. 


just 4 EASY STEPS TO A 
PERFECT uni-flow ONE MAN INSTALLATION 


Here is the widest selection 
of shielding equipment: 
choice of Metal Louver, 
Plastic Louver, Alba-Lite, 
Prismatic Glass, Unilens, 
Twinlens, Curved Lens, 
Fota-lite, Longitudinal 
Shields and Crosswise 
Baffles. 





1 Uni-Hangers are roughly located 
in ceiling opening (no critical meas- 
uring required). Takes just min- 
utes, regardless of ceiling construc- 
tion. Saves hours of time on any 
job—cuts installation costs sharply. 


3 Reflector-ballast -lampholder 
plate (the bulk of the total troffer 
weight) is attached to troffer shell 
by means of jack chains. Thus, 
there is no weight on the installer’s 
hands when wiring. 


2 Troffer shell (less ballasts, lainp- 
holders or reflectors) clamps to 
Uni-Hangers by means of special 
Uni-Liner clips (an easy one-man 
job). Simple screwdriver adjust- 
ment levels troffer properly. 


4 With wiring completed, reflector- 
ballast-lampholder assembly at- 
taches te troffer shell by means of. 
exclusive ‘‘Perma-Latch”’ (no tools 
or extra loose parts required). Job 
is now ready for easy lamping. 





UNI-FLOW troffers offer a 
choice of 40-watt T-12 stan- 
dard or instant-start bi-pin 
lamps, 38-watt Slimline, 
54-watt Slimline, 75-watt 
Slimline, 40-watt T-17 low 
brightness, 85-watt Kryp- 
ton, 20-watt T-12 lamps. 


Troffers are available with 
1, 2 or 3 lamps (except 5-ft. 
and 10-ft. units with 1 or 2 
lamps only). One-lamp 
units are available in choice 
of Alzak or baked white 
enamel reflector; two and 
three lamp units with baked 
white enamel reflector. 


Only MITCHELL UNI-FLOW has these time-saving, cost-cutting features 


Write, phone or wire today 
for the complete facts about MITCHELL UNI-FLOW 
Address Dept. 2-J, 


MITCHELL MANUFACTURING COMPANY 
2525 N. Clybourn Ave., Chicago 14, Ill. 


In Canada: Mitchell Mfg. Co., Lid., 14 Waterman Ave., Toronto 
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THE MAKERS OF THE WORLD-FAMOUS AMPROBE NOW BRING YOU THE 


AMPROBE 
JUNIOR 


VOLT-AMP TESTER 


$1985 Y 


ACTUAL 
SIZE 


One pocket tester does the complete job 
IF YOUR JOB CALLS FOR 


A MULTI-RANGE AMPROBE: 


AMPROBE ‘'300" 


0-6/15/30/60/150/300 
AMPS AC. 
0-150/300/600 VOLTS AC, 
se $49.50 COMPLETE WITH 
IT’S A SNAP-AROUND AMMETER IT’S A VOLTAGE METER LEATHER CASE AND 


Measures current instantly with- Measures voltage quickly, accu- VOLTAGE TEST LEADS. 
out shutdowns or breaking of in- rately on a full-sized calibrated 
sulation forammeter connections. scale; eliminates guesswork. 

Gives you tester ruggedness with instrument accuracy (within + 3% of full scale) 


ee ve 
PICK THE RANGE THAT FITS THE JOB: AMPROBE “600 
MODEL “10”: O- 10 AMPS A-C 0-125/250 VOLTS A-C 0-15/30/60/150/300/600 
MODEL “25”: O- 25 AMPS A-C 0-125/250 VOLTS A-C AMPS AC. 
MODEL “50”: O- 50 AMPS A-C 0-125/250 VOLTS A-C 0-150/300/600 VOLTS AC. 
MODEL ‘100: 0-100 AMPS A-C 0-125/250 VOLTS A-C $59.50 COMPLETE 
Now every electrical man con be equipped with a snap-around volt-ammeter. AMPROBE ‘1200" 
The Amprobe Junior is sinlior to the world-famous Amprobe, except that it 0-15/60/150/300/600/ 
is built to fit a specific job at low cost. For only a few dollars more than 1200 AMPS AC. 
just a voltage tester, you get an accurate voltage meter and a prized 0-150/300/600 VOLTS AC, 
snap-around ammeter. Pays for itself the first month alone by eliminating $67.50 COMPLETE 
guesswork and time-wasting connections. Write today for Catalog No. 132. 
Pyramid Instrument Corp., Lynbrook, N. Y. (Export Div.: 458 Broadway, 
N. Y. 13. Cable: Morhanex). 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1953 








—~__ “SERVICE-ENGIN ” 
—_“SERVICE-ENGINEERED 


“~FOR UNFAILING PROTECTION 
E TOUGHEST JOBS! 


For longer, stronger life 
tion, there’s a Keystone Indus: 
lator that’s “service-engineered” to meet 
every need. Let ESM engineers help you 
select the right mechanical and electrical 
A, qualities to solve your insulator problems. 
tall on them soon. 


a. 


SUSPENSION 
INSULATORS 


GLASTIC INSULATORS 
(TAPPED INSERT TYPE) 











ELECTRIC SERVICE MANUFACTURING CO. 
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WET PROCESS 
“TAPPED INSERT PORCELAIN INSULATORS 


(PETTICOAT TYPE) 
Unexcelled electrical characteristics, high 
mechanical strength. Best for dirty outdoor 
applications, high voltage, or sensitive 
control circuits. 


TAPPED INSERT 
(PETTICOAT TYPE) 


DRY PROCESS 
PORCELAIN INSULATORS 


Rugged, economical assemblies for low 


CONTACT 


MOULDED PHENOLIC 
INSULATORS 


Compact, protected suspension units 
combine good mechanical strength with 
dependable low voltage performance. 
Strain insulators offer maximum tensile 
strength. 


GIANT STRAIN 
INSULATOR 


le d | ni Represented in Canada by Lyman Tube and 
Phi a = be fe | x» Pa. Bearings, Ltd., Montreal and Toronto 
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SAFETY. 


MINERAL 


INSULATED 





WIRING SYSTEM 
TYPE IM1.l. nag) iden 1953 CODE 


Safety m.i. Wiring System will give you new 
freedom in the planning of wiring layouts. 
Get the facts today. 





CONSTRUCTION INDUSTRY 


Economical for inside and out- 
side wiring of commercial and 
factory buildings, theaters, ga- 
rages...cranes, hoists...con- 


trol, lighting and signal circuits. 


GENERAL INDUSTRY 


Lower instailed costs, saves 
space as low voltage power 
feeders, lighting and control 
cables . . . for machine tools, 
and In most any location. 


UTILITIES 


Safety m.i. assures fullest 
safety on power and control 
installations ,.. wherever prob- 
lems of heat, moisture and 
aging must be met. 








SAFETY Iii. IS AMERICA’S FIRST 
PERMANENT WIRING SYSTEM‘ 


A Safety Mineral Insulated Wiring System will outlast all other wiring. It is 
moisture-proof, rigid yet flexible and unaffected by heat, cold, vapor. 


Besides saving space (Safety m.i. is its own conduit), it has unique flexibility, 
trains to any contour, and cuts installation costs. 
Ideal for dry or wet locations, for under-plaster extensions and embedded in 
plaster, masonry, concrete or fill. . . for underground runs and where exposed 
directly to weather, continuous moisture, oil, gasoline, etc. 


Safety m.i. Wiring is adaptable to all low-voltage applications, fits all standard 
switch and junction boxes. 


ONLY SAFETY m.i. WIRING SYSTEM (Pyrotenax®) 
HAS THESE SIX REVOLUTIONARY ADVANTAGES 


iat 


WILL OUTLAST BUILDING 
IN WHICH IT IS INSTALLED! 


Immune to age-deterioration due to its 
“all mineral” construction. Unaffected by 
high temperatures resulting from cur- 
rent overloads, either accidentally im- 
posed or to meet emergency increased 
power demands. 


COMPLETELY 
MOISTURE-PROOF! 


Simple fittings permanently seal both 
ends of each run of wiring. No possible 
entrance for moisture. Normal concern 
over this hazard is, thereby, completely 
eliminated. 


ONE-STEP INSTALLATION! 


No additional mechanical protection 
required, Safety m.i. Wiring is its own 
conduit, installed in one operation with 
standard switch and junction boxes. 
Smaller diameter saves space. 


RIGID YET FLEXIBLE! 


Thumb pressure bending is sufficient, in 
ordinary sizes, to fashion orderly wall 
patterns — or to conform wiring to any 
contour. Once formed, it rigidly stays 
put indefinitely when fastened with 
standard clamps or straps. 


NO VAPOR PASSAGE! 


Completely filled with compacted min- 
eral insulation. No need for specially 
installed seals in the cable run normally 
required to prevent passage of combus- 
tible gases through a wiring system, 


NO HEAT DETERIORATION! 


The mineral insulation of Safety m.i. is 
physically stable up to 2800°C., thereby 
assuring against deterioration by heat 
even beyond the melting point of the 
copper sheath. 


for complete information see your nearest General Cable Office, or write direct 


GENER 


More Power 3 (to You", 


AL CABLE 


Executive Offices: 420 Lexington Ave., New York 17, N. Y. Sales Offices in Principal Cities of the United States. 


*Safety m.i. (Pyrotenax) ® 
is exclusive with General Cable. 





for time switch quality 
youllneverdo beller 
than to choose Sangamo 


When the chips are down—-when you need a time switch 
that’s got to be good—choose a SANGAMO... you’ll 
never do better. 


Why? Because Sangamo Time Switches were never 
built to merely meet minimum requirements. Sangamo 
Heavy Duty Time Switches have the exclusive 
Sangamo-built, slow speed motor that is quiet—needs 
no replacement, no repair, no oiling—-that has the 
ability to keep operating under great temperature varia- 
tions (from 50° below zero to 200° above!)—and that 
guarantees long life. 


But the motor is only one of the reasons for the Sangamo 
reputation for quality. 


1. Spring member for maintaining proper con- 
tact pressure. 


. Flexible copper conductor for high current 
carrying capacity. 


. Stationary contact adjustment screws for easy 
setting of gap. 


. Heavy silver contacts for low-resistance and 
long life. 


. Curved contact surface for central point of 
contact when closed, and small gap when 
open—for minimum damage from arcing. 


. Roller for low-friction contact operation. 


* Your electrical wholesaler can furnish all types aD 


of dependable Sangamo Time Switches. See them before 
you specify the time control for your next installation. s A Oe G A RA ¢ 
Bulletin 1010 tells the full story—write today. 

ELECTRIC COMPANY 


for your most exacting installations —+— SPRINGFIELD, ILLINOIS — 


\ A 
Vv 
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You can always rely on RACO See Grippers Installed : 


Ste line! Save Money! IAI silver fublee 
INSTALL A RACO BOX 
IN 47 SECONDS 


with these new 
RACO BOX GRIPPERS 


HERE IS HOW IT WORKS 


q 


ae 


I 


Go Bo WALLBOARD wooD PLASTER 





YOUR MEN WILL LIKE RACO 
BOX GRIPPERS 


Raco Grippers are so easy to use! Just lay 
gripper on box... bend lugs over end of box 
and bend tabs forward. Insert box. Pull tabs 
up snug. Box is solidly and permanently 
fastened to any type of wall! Use Raco Box 
Grippers on any single or multiple wall box. 
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With G-E vertical lift, you can see 
when the breaker disconnects 


Maximum safety to operator and equipment is provided. Me- 


chanically operated shutters of insulating material close off 
disconnect openings when breaker is lowered. Stationary con- 
tacts are never exposed, present no safety hazard. Shutters open 


as breaker is raised, permitting entrance of breaker studs. 
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On G-E Metal-clad Switchgear— Se arco 


~Ay Le 
Sa 


New safer, fast-action elevating mechanism 
can raise or lower breaker in 30 seconds 


Vertical-lift design isolates 
breaker, simplifies inspection 


Smooth, practically effortless raising or lowering of the 
breaker in General Electric’s improved metal-clad switch- 
gear, whether for inspection or test . 

That is what you get with one of the simplest elevating 
mechanisms possible for the job: two jack screws—a sturdy 
cross chain drive—a compact gear motor with operating 
switches. 


POSITIVE-ACTING MECHANICAL INTERLOCKS assure 
speedier operation, An interlocking system effectively 
blocks raising or lowering a “‘closed” breaker. In the operat- 
ing position, the circuit breaker is locked in, preventing 
downward movement caused by even the most severe 
vibration. All parts of the elevating mechanism are accessible 
at front of the compartment, with the motor easily de- 
mountable for hand-crank operation. 


BESIDES THESE ADVANTAGES of the new, faster-acting 
breaker-elevating mechanism, you also get full benefits of 
G.E.’s basic vertical-lift design. You can— 





NEW ELEVATING MECHANISM is shown in breaker with side 
plates removed. — t gear-motor (1) in front of the compart- 


@ See whan beeches to. becleted ond Succes. cel ment drives simplified jack screw mechanism (2) to raise breaker. 


separated from main stationary contacts. Mechan- 


ically operated shutters close off disconnect open- cle 
ings to protect operator. ines 


@ Close the door with breaker in lowered position. 

@ Make most inspections and tests with breaker just 
lowered—not removed from compartment. 

@ Save time and energy, as mechanical lift makes re- 
moval of breakers convenient and easy. 





: @ Gain quick, easy access to breakers in outdoor 
3 installations—especially on roofs where catwalks 
5 make other types of breaker removal inconvenient. 
et 
nt FOR THE COMPLETE STORY on G-E Vertical-lift Metal- 


clad switchgear, with ratings up to 15.6 kv, 500 y oh WrIt€ — VERTICAL-LIFT DESIGN proves invaluable in outdoor switchgear 
for evi te _ 874-4, General Electric Company, installations—enables personnel to disconnect and_ inspect 


Schenectady 5, breakers easily in spite of gravel or other obstacles. 


7 rena 
GENERAL ELECTRIC 





DOW CORNING 
SILICONES 


it RS Ra 
give motors more muscles 


on 3 


Seventeen 100 to 250 hp motors uprated by 50%; save over $50,000 


Largest aluminum producing plant in the world, 
the Arvida Works of the Aluminum Company of 
Canada, Ltd., (Alcan) increased its capacity 
several times in the past few years to a current 
high of 2 million pounds of ingot per day. Over a 
year ago an obstacle to further expansion turned 
up in the ore plant, where bauxite is mixed with a 
caustic solution to separate the alumina. Called 
on to handle larger quantities of caustic solution, 
the plant was unable to replace their existing 
pump motors with larger motors. There was simply 
no room for them. 


Alcan maintenance engineers neatly solved that 
problem by rewinding all 17 of their 100, 125 and 
250 hp motors with Class H insulation made with 
Dow Corning silicones. Total power output was 
increased by more than 50%. The cost of rewinding 
with Class H materials was $50,000 less than the 


Dow Corning Corporation 

Dept. G-9, Midland, Michigan 

Please send me 

0 Performance Data on Class H machines 

CL) List of Class H motor repair shops 

©) Data on Silicone Grease for motor bearings 


list price of the equivalent capacity in new motors. 
And that doesn’t include the far greater expense of 
installing larger pedestals, changing all the fittings, 
and rearranging the pump lines to accommodate 
larger motors. Furthermore, downtime was held to 
a minimum during the changeover. 


Rewound with Class H insulation these motors 
have carried a 50% overload for over a vear in 
spite of frequent spraying with caustic solution. 
And that's typical of the performance of Class H 
motors, regardless of size. They can carry heavy 
sustained overloads; operate with greater power 
efficiency where periodic overloads are involved; 
give 10 or more times the life of Class B motors 
under comparable service conditions. That's why 
alert management, maintenance and production 
men now specify Class H insulation for hard- 
working motors, generators and transformers. 


You can also reduce or eliminate motor cutages due to bearing 
failure; specify Dow Corning 44 Silicone Grease for motor bearings. 
In open and single shielded bearings designed for high temperature opera- 
tion, Dow Corning 44 has 8 to 10 times the life expectancy of conventional 
greases. It gives life-time lubrication in permanently sealed bearings. 


DOW CORNING 


OC) 24 page booklet entitled “Tall Tales and Fabulous DOW CORNING SILICONES CORPORATION 


Name___ 
Company- 


Street___ 
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MERICAN industry, its vision of new 
A products for better living, its in- 
genuity in developing new methods and 
materials to make them, and its courage 
to invest in the facilities to produce 
them is the cornerstone on which Ameri- 
can living standards have been erected. 
To make more things, faster, better and 
cheaper so that they may be available to 
more and more people has been the goal 
of American industry. Its success in 
reaching toward that goal has been its 
outstanding accomplishment. 


REPLACING MANPOWER WITH 
HORSEPOWER 
Operating in a free competitive econ- 
omy, at liberty to develop new products 
and better ways of making them, Ameri- 
can industry has taken full advantage of 
the opportunities offered by modern, high 
speed tools powered by electricity to 
increase its productive capacity, to im- 
prove its product and to reduce costs by 


ANACONDA FORUM 
hor the, Chootrinal Indluotri, 


DERNIZATION AND ELECTRIFICATION - 
A LOOK AHEAD 


by: Maxwell Cole 


Manager Market Studies and Service Division 


Philadelphia Electric Company 
Philadelphia, Pa. 


replacing manpower with horsepower. 
Refrigerators and washing machines, 
automobiles and jet-propelled planes, 
plastics and stainiess steel and many 
other of today’s conveniences, even ne- 
cessities, would not be available in suf 
ficient quantity or at low enough prices 


to have become accepted elements of 
American life but for the readiness of 


industry to accept new products and 
new methods and to modernize their 
facilities to accommodate them. In- 
dustry’s readiness to streamline produc- 
tion methods and modernize facilities 
enabled us to snow our enemies of 
World War II under an avalanche of 
production. 


NEW CHALLENGES 
Today, industry faces new challenges. It 
must produce materials of war in such 
quantity and of such quality that no 
enemy dare attack us; it must maintain 
progress in fields of civilian production; 
and many people believe we are entering 











an era of keener competition than ex- 
perienced for many years. Industry's 
ability to meet these challenges depends 
on its willingness to continue to modern- 
ize facilities and keep abreast of progress. 


CONTINUED MODERNIZATION 
LIES AHEAD 
We stand only on the threshold of the 
promises science and industry hold out 
for our future strides into security and 
better living. These promises will be- 
come realities only as better, more 
powerful tools are developed for pro- 
ducing them and as industry maintains 
its courage In investing in them to con- 
tinue our national progress and replace 
wasteful or obsolete methods. Contem- 
plating such a vista of promises, with 
faith that American industry still pos- 
sesses characteristics which raised it to 
its present level of greatness, one foresees 
continued modernization of American 
factories, processes and products ata pace 
even greater than it has been in the past. 


AMERICA’S CHALLENGE to industry is to meet and sustain an increasingly higher level of produc 


tion in the face of keen competition. New and better equipment 
75,000-pound chain drawbench in a Connecticut Mill 
ization. With each new machine comes the need for increased power and modern wire and cable! 
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such as this installation of a 
is a vital part of expansion and modern- 








EVER SEE A STUTZ 
“BEARCAT” on the 
road these days? 
With loving care 
and a knack for 
tinkering, hobbyists 
still keep a few 
going. They are 
gooo cars but hardly economical 
modern transportation. Now consider 
how much antique wiring lies around 
still doing a job of sorts. Hardly 
efficient. Pathetically unprofitable when 
pitted against modern power needs 
What are we going to do about it? The 
following article gives some good 
reasons for re-evaluating our require- 
ments for reserve capacity and re 
placing obsolete wiring 
and better products 
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A LOOK AT MODERN 


ONCE MORE it’s a case Of growing pains! 
Today industry has already used up its power 
reserves—though these were considered ade- 
quate ten years ago. Now it’s time for another 
upward revision of our ideas of what is a 
sufficient power margin for operating the new 
production tools that have been put in our 
hands. To power them, utilities are now in the 
process of re-doubling their load capacity. 
Our stepped-up rate of production and con- 
sumption has telescoped the future . . . even 
beyond the soberly considered estimates of 
industry leaders as recently as a decade ago! 
The link between tool and power source is 
wiring. New tasks suggest new techniques. . . 
new tools .. . new power loads . . . new wiring 
to carry the load. Yesterday's wiring may 
bottleneck today’s production flow. 


Some existing plants haven't spotlighted 
their wiring in many a year. Now—with new 
production factors in the picture—it is time 
for a basic survey of wiring. If it’s obsolete, 
replace it . . . and reap the benefits of more 
efficient power, greater reliability, and long- 
range economy. 

Modern wiring has seen a wealth of new 
developments—especially in insulation. Let’s 
take a quick look at what's been done. It’s all 
interesting, practical and valuable. 


RUBBER INSULATION 


Modern wiring may be defined as that ap- 
proved and accepted since World War II. 
Twenty years ago we spoke of “enormous 
strides” in such things as rubber compound- 
ing. These resulted in superior products. We 


ANACONDA was the first manufacturer of wire and cable to use synthetic resin compounds for insulation. One example is 


DENSHEATH * 


a high-grade and super-aging thermoplastic (vinyl resin) 
(2) appliances, and (3) various types of signal systems 


This is widely used today for wiring on (1) machine tools, 
as well as for control or switchboard, building or general purpose wiring 


*Reg. U.S. Pat. Off 
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DEVELOPMENTS IN WIRING INSULATION 


ARE WE ASKING OBSOLETE WIRING TO DO TODAY’S NEW JOBS? 


can still speak of “progress.” There has been 
lots of it. They are still striding forward—the 
chemists, metallurgists, cable engineers and 
their co-workers. The end is not in sight. 

Heat is the great enemy of electrical in- 
sulation. But today Code Rubber, Type R, 
does a much better job in withstanding heat 
than a few years ago. TABLE I shows how this 
and other rubber compounds compare. 











































MAXIMUM ALLOWABLE 
KIND OF CONDUCTOR TEMPERATURE 
INSULATION 
1940 | 1947 1953 
degrees C 
Code, Type R 50 | 60 60 
Type RW 50 60 60 
Type RH 5 75 75 
Type RH-RW _ _ 75,60°* 
Heat- and 
moisture-resistant | 60.70.75 75,80 75,80 
Ozone-resistant* 10 10,75 70,75 
(ASTM oil base) 
Ozone-resistant* 70,75 75,80 80.85 
(butyl) 
*Temperoture varies with manufacturer 
**whether in dry or moist location 
TABLE | 





Type RH-RW is outstanding. This is being 
used so much now 
Type R 


than even just after the war. Ozone-resistant, 


at little more cost than 
that the latter has a narrower market 


butyl-base compound is another excellent per- 
former. Its stability, long aging, low power 
factor and other desirable physical and elec- 
trical properties under severe operating con- 
ditions make it a dependable compound for 
voltages up to 15 kv and sometitnes higher. 
Several manufacturers supply it. 

During World War II natural rubber was 
out. Synthetic (G-RS) rubber took its place. 
In just a few years, cable manufacturers found 
so many, in fact, 
that the natural product is disappearing as a 
“Cold” rubber is 
another development. Coming fast into regu- 


many things in its favor . 


wire and cable insulation 







lar use, it brings improved 
physical andelectrical prop- 
erties to low-voltage cables. 

Another forward stride 
is the pre-war development 
and post-war application, 
in great quantity, of neo- 
prene jacketing for rubber- 
insulated cable. Depend- 
able under many severe 
conditions, relatively inexpensive, it is excel- 
lent in moist or dry conduit, direct burial, 
in aerial and other locations. 


THERMOPLASTIC INSULATION 
You can do a modern wiring job today with 
materials barely existing or unknown as late 
as just before World War II. These are the 
thermoplastics. Two stand out as basic in- 
sulations: polyvinyl chloride (vinyl resin and 
one or more of its co-polymers, which appear 
under various trade names) and polyethylene. 

Polyethylene is a remarkable insulation for 
many purposes. It made radar possible. Now, 
however, the real workhorse of the industry 
is the first—PVC for short. 

Millions of feet of PVC are used annually 
for wiring houses, stores, office buildings, by 
the armed forces and in many industrial ap- 
plications. It resists many enemies of insula- 
oil, moisture, acids, alkalies, abrasion, 
greases, and gasoline. With just normal treat- 
ment, it has a long life. 

There are many other thermoplastics; the 
list has grown iong in just a few years. But 





B-r-r-r 
now I'm cold! 


tion 


only a few others are used for insulations. 
Among them are Rulan, Nylon, Cardolite, 
Saran, Tenite II, Styraloy, and Teflon. 
Polyethylene has a very high dielectric 
strength, low power factor and low moisture 
absorption when compared to vinyl resin. The 
latter has lower dielectric strength, high dielec- 


tric loss, and satisfactory moisture resistance. 


DURASHEATH* neoprene-jacketed cable has ANACONDA Type ANW (cold-rubber) or Type AB (ozone and heat-resistant butyl) 
insulation, depending on voltage rating. Used for (1) distribution networks and where wet ducts may contain acid or alkali 
waters, (2) industrial power distribution overhead, in direct burial, or 










Vinyl resin resists ozone. Polyethylene is im- 
mune to it. This indicates why polyethylene can 
be used for high-voltage and high-frequency 
circuits while vinyl resin, which is cheaper, does 
very well on low voltages. Both have a weak- 
ness. They become plastic at comparatively 
low temperatures. High overloads on these 
types of conductors must be guarded against. 
TABLE II lists some comparative values. 











conduit, (3) circuits in conduit 








Maximum 
Kind of |Code ie 
na o' °o oe jue’ 
Insulation | Type Application Temperature 
and Lecation 
(degrees C) 
vinyl resin T general purpose | 60 dry locations 
vinyl resin TW | general purpose | 60 moist locations; 
vinyl resin —_ machine tool 60 in oil 
control and 80 in air 
switchboard 
vinyl resin _ appliance wiring | 80.90, or 105 in 
air only* 
Polyethylene | — general purpose | 80 usually special 








*depending on compound used 
TABLE li 











Logically thermoplastics 


a j replace rubber insulations 

‘| ; for some applications—but 

‘ 4 not for all. In building wire 

'g one outstanding property 

r \*~ __ oof thermoplastics is tough- 
= ness. They require no pro- 

“ Thermeplastics tective braid. Hence, wire 


help me reduce.” SO insulated takes less space. 
© * * 


This article provides only a brief sketch of a 
fascinating field. Lower operating costs from 
more efficient power distribution influence 
plant profits. In the light of developments 
discussed here, many readers may want to 
re-evaluate their own wiring. It’s a timely 
undertaking. We suggest that for more details 
you write to, or consult with, individual 
manufacturers. 


and many other applications 
*Reg. U.S. Pat. Off 





if you want to cut equipment-relocation 
costs... 


WIRE MACHINES TO 
MAKE THEM MOVABLE 


Basic industry strategy calls for more pro- 
ductive machine power. Look into plants 
like those of the automobile makers. There 
large banks of automatic machines are 
lined up in close array. They turn out parts 
One bank may occupy only a small part 
of the long, huge floor area required. 
MACHINES SOMETIMES MOVED 
Each machine needs a cable. Offhand it 
seems easy to get cable to machine. But 
actually some ingenuity is needed to avoid 
excessive installation costs. The situation 
is aggravated by the chance that next year 
or next month—all machines must be 
moved in accordance with model changes 
or plant efficiency 


BUS AND BUSDROP CABLE 


You can solve the whole problem very 
neatly. First install a busduct system on 
ceiling or under roof trusses. Then con- 
nect each machine to it with a flexible 
cable carrying power and grounding con- 
ductors. This cable is called “busdrop 
cable.” 


IT'S EASY to plug in your machine with flexible 
busdrop cable. There's no rigid conduit to rip 
out later 


TAILOR-MADE SYSTEM 


Busduct Power Distribution Systems are 
widely used. They may be bought tailored 
to any plant's needs. They are economical ; 
cable can be disconnected and reused 
elsewhere. This is done often. It means 
real flexibility, saves time and mainte- 
nance costs. It helps industry to keep up 
its high pace of production. 


To do its job right, to last long and to 
stay neat, busdrop cable must be able to 
take heavy mechanical abuse and must 
handle easily. It must be impervious to 
oils, acids, water, greases, and cutting 
compounds. And, of course, it’s always 
wise to look for approval from Under- 
writers’ Laboratories, Inc. esse 


= 
= 
= 
= 
= 
= 
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LAB THAT HURRIES TIME 


... CUTS YEARS TO MONTHS IN TESTS 
TO GIVE YOU LONGER-LASTING CABLES 


In this Cyclic-Aging Laboratory at 
Hastings-on-Hudson, N. Y., high- 
voltage insulated cables race through 
the calendar. Once the valuable data 
which cable-aging made available to 
electrical engineers took decades to 
accumulate in actual service—often 


20 to 50 years. But here a lifetime of 


experience is gained in a few years 
Rigorous 24-hour test cycles simulate 
actual conditions but are much 
more severe. Anaconda Engineers get 


vital data on cable life, stability and 
other characteristics needed to evalu- 
ate cable design 

This is typical of Anaconda plan- 
ning—geared to the future. It is only 
a part, however, of a company-wide 
program of expansion and improve- 
ment now nearing completion in mills 
and mines. Net result: better cables, 
available in larger quantities, that 
last longer and give you frue economy 
in use when you specify ANACONDA 


FOR FURTHER INFORMATION about any product mentioned in the pages 
of this advertisement, see your Anaconda Representative . . . or write to 
Anaconda Wire & Cable Company, 25 Broadway, New York 4, N. Y. 


ANACONDA 


TODAY'S HEADQUARTERS FOR WIRE AND CABLE 


MAKERS OF building, barn, machine tool, control and communication wire + service 
and overhead distribution cables, bare and weatherproof including ACSR + portable 
cords and cables « power and busdrop cables - mine, bridge, aerial, underground, 
duct, network and submarine cables + parkway, airport and street-lighting cables « 


station, tus and vertical-riser cables « magnet wire + copper, aluminum and 
cagpibtell contain « wire and cable accessories. 









BULLDOG INDUSTRIAL /to¢é-uct 


LETS POWER 
RIDE WITH 





THE JOB 




















It's every inch an outlet! That’s why BullDog Industrial 
Trol-E-Duct gives you complete mobility of power. 
























Any moving load is speedily handled by one of the six 
types of trolleys that operate in this enclosed bus bar 
electrical system. Straight or curved sections are pre- 
fabricated . . . fit any building contour or production 


beat alien 
VISIT BULLDOG BOOTH NO. 5 line d sign 


JAE! SILVER JUBILEE Completely reusable, Industrial Trol-E-Duct brings you 
EDGEWATER BEACH HOTEL ie lucti alin nnn oe ‘tically elimi 
SEPTEMBER 21-26, 1953 substantia proc uction gains because 1 prac ica y einmi- 


nates “downtime.” Trolleys can be removed and replaced 
without current shut-down ... no sagging wire conductors 
to halt production for maintenance. There’s no more time 
wasted hunting for a free outlet . . . no more messy, 
dangerous extension cords. 


Industrial Trol-E-Duct is another thoroughbred BullDog 
product designed to give you matchless economy with 
highest efficiency and flexibility. Write today for free 
Bulletin IT-655. BullDog Electric Products Company, 
Dept. EC-93, Detroit 32, Michigan. @BEPCO 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 


*? 
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Let your watch decide! 


Time an Edwards installation. Notice how 
quickly, how easily everything fits into 
place. That’s no accident, Edwards prod- 


ucts are designed to save you man hours. 


THE CHORDETTE 


Soft, melodious, most pop- 
ular Edwards door chime. 


Sounds continuous chord 





for front door, a two-note 


tune for rear door. 





In mahogany with bright 
brass tubes or white with 
chrome tubes. 


EDWARDS BELLS 


Inexpensive, attractive, simple 


bells and buzzers have been 
industry all over the world. 








DIXIE BELL_Completely en 
May installed 
with exposed wiring 


closed. be 


EASI- MOUNT TRANSFORMER 


For easy and speedy in- 
stallation the Easi-Mount is 
unsurpassed, Mounts to any 
half-inch knockout with ex- 
pandable nipple, adjustable 
by outside 
also be 


Can 
mounted, 
lor door bells and chimes. 


sel-screw, 
surface 


volts 60 cyele AC for transformer operation . 
volts DC for battery operation. 


And, as thousands of users will tell you, 


they’re designed for years of trouble-free 


operation, too. Build your reputation on 


quality — install Edwards equipment. 


AND BUZZERS 


For the Home 


to install. In satin alumi- 


num finish with snap-on covers. Designed for 6 or 8 


awa tes 
Over 10 million of these 
installed in homes and 


NUBEL 
closed binding posts and 


k xposed gong. en 


mechanism. 


KEYNOTE 
PUSH BUTTON 


Elegant slim design, piano 
key action. Harmonizes 
with any surroundings. In 
four brilliant colors and 
tones. Glowing brass, spar- 
kling chrome, conservative 
chocolate brown, lustrous 
ivory—all permanent plas- 
tics that never need polish- 
ing. Mounts in moments 
. . costs no more than 
ordinary buttons. 


ASK YOUR WHOLESALER — 


OR WRITE FOR NEW 


ILLUSTRATED 
STAPLES BULLETIN 


(7 
DOM 


ie 
(AH Y, See. 


Dept. E. C. 9, NORWALK, CONN. In Canada: Edwards of Canada, Limited 
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ENGINEERED TO SAVE YOU TIME 








AND MONEY 





ANY WAY you look at it, Noark® fusible service entrance 
equipment gives most for your dollars. Take the Noark 
100 Amp. Main-and-Range Pull Switch! This switch is 











WIRING DIAGRAM 
Note how split solid neutral 
saves wire and wiring time. 


———— FEDERAL NOARK 


TYPE D SAFETY SWITCHES ~ supplied 30 
through 400 amps. Raintight and general 
purpose enclosures. 


a 


RESIDENCE PANELS — complete range of plug 
fuse lighting panels for flush or surface 
mounting. 





unusually attractive and low-priced. It meets load require- 
ments of modern residences. 

In the 100 Amp. Main-and-Range Switch, bus extension 
lugs permit sub-feeding to other centralized load panels. 
Split neutral bars, located beside the rows of plug-fuse 
terminals, save wiring time; simplify wire identification. 


Base is molded in one piece and 
whole interior is removable for 
quick wiring. The switch is com- 
pact...completely dead front. 

Order Federal Noark fusible 
service entrance devices from 
your wholesaler and cut your 
installation costs. 

Federal Electric Products Co.., 
50 Paris Street, Newark 5, N. J. 


FUSIBLE SERVICE ENTRANCE EQUIPMENT 


60 AMP. MAIN-AND- 
RANGE PULLOUT 
SWITCHES —260 Series— 
available with 4, 6, 8 
lighting circuits and with 
off-peak hotwater heater 
pullout. Surface, flush, 
and raintight enclosures. 


MAIN SERVICE AND LIGHT- 
ING PANELS— 160 Series— 
available with 2, 4, 6, 8 
branch lighting circuits. 
60 Amp. puller head can 
be used as main or branch 
circuit. Flush, surface, and 
raintight enclosures. 








100 AMP. MAIN, RANGE 
AND WATER HEATER PULL- 
OUT SWITCHES — 12610 
Series—available with 10 
and 16 branch lighting 
circuits and with pullout 
for off-peak water heater 
circuit. 


“AT WIRING TRCUGHS—4” x 4” and 6” x 6” 
sizes. 1, 2, 3, 4, 5-ft. sections. Have hinged 
cover, ample knockouts; keyhole slots for 
easy mounting. 





ie eR 38 | oe 


NOARK 
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Federal Noark products: Stab-lok Circuit Breakers, 
Motor Controls, Safety Switches, Service Equipment, 
Industrial Circuit Breakers, Panelboards, Switch- 
boards, Control Centers, Bus Duct * Sales offices in 
principal cities. 
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USE ADJUSTABLE UNISTRUT 
METAL FRAMING 10 MOUNT, 
FRAME, SUSPEND, SUPPORT ALL 
YOUR ELECTRICAL EQUIPMENT 


quickly, easily, at low cost— 








right on the job! 


No welding, drilling, 
or punching 


Fast on-the-job assembly 


Reduces engineering 
detailing 


Eliminates errors 


Last minute changes 
easily made 


No waste—UNISTRUT 
is re-usable 


Showing portion of processing plant's motor control rooms with 
all control equipment supported by UNISTRUT channel, maple 
cable clamps and fittings. 


UNISTRUT-supported fluorescent fixtures in machine shop. System 
provides perfect fixture alignment, added safety and better 
appearance. 





UNISTRUT-supported heavy conduit run in large processing 
plant. UNISTRUT's extreme flexibility permits later additions 
or changes. 


Bracing arrangement utilizes standard UNISTRUT channel and 
fittings in attaching the cable-supporting UNISTRUT framework 
to wall. Note porcelain insulating clamps. 


UNISTRUT framing, porcelain and maple insulating cable clamps 
support cable and conduit. 


Section of a draw-out switch cubicle completely framed with 
UNISTRUT channel and fittings. 

















This is 
UNISTRUT 


the complete 
framing system 


Connection forms a Box Section 
—adds the Fourth Wall 


Hardened Nut has Corrugated Inturned Edges can't Buckle or This Pyramid Shaped Edge has 
Grooves which bite into In- Spread. Nut-fo-Channel Lock- ‘3 more Bearing Surface than 
turned Edges for Positive ing Action holds Side Walls in ordinary Flat-Edged Channel 


Clamping Action Original Position and Flat-Surfaced Nut 


Write for NEW Free 84-page Pocket Catalog No. 800! 


For the Man on the Job—packed with photos, 
drawings, ideas and data on how to frame, mount, 
rack and support electrical and mechanical equip- 
ment with UNISTRUT metal framing. 


UNISTRUT Products are Bonderized 


U. S. Patent Numbers 
2327587 2329815 2345650 
2363382 2380379 2405631 
2541908 Other Patents Pending 


= 


See our complete Catalog in Sweet's 1953 Plant Engineer- 
ing, Industrial Construction, and Architectural Files. 


The World’s Most Flexible ““~ All-Purpose Metal Framing 


ONLY THE UNISTRUT 
FRAMING SYSTEM HAS 
THIS POSITIVE CLAMPING 


ACTION AT ALL POINTS 


OF CONNECTION! 


Distributors and Warehouse Stocks in Principal 
Cities. Consult your Telephone Directories. 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd., Chicago 7, Ill., Dept £9 


Please send me a copy of the new Catalog 800, without 
obligation. 








INSERT WIRE IN 
SNUB HOLE 


BEND AROUND SCREW 
IN FRONT OF LUG 


TIGHTEN SCREW 
No. 4832 — Duplex Convenience Outlet 


Sy ze: 4x8 Vat “Meg ts Race a> oer Pt ie * es 
e x if eo» WK iG} Vatates ” Ae, es. 
es ay Meee P tgs % Sesent De. 
PRIS uy 82 ey ts ea, aN han) J 


ADDITIONAL FEATURES — 
@ Device has staked terminal screws-backed out 
@ Large head screws permit use of wire up to and including No. 10 
@ Double-sided contacts 
e “T” Slots 


@ All-plastic body available in brown and ivory 


Listed by Underwriters’ Laboratories, Inc. 


THE BRYANT ELECTRIC COMPANY 


Bridgeport 2, Connecticut 


5-99884 Chicago * Los Angeles 
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THE THREE CUTLER-HAMMER STARS & *& & 


STAND FOR THREE NEW STANDARDS 


SW Installs easier 


The cost of installing motor control today is 
usually much more than the cost of the control 
equipment, often two to three times as much. 
Thus this new control offers large savings. 


Users say, “Nothing like this ever before.” 
Smooth, quiet operation with uniform response. 
New adjustable overload protection lets motors 
work harder with fewer nuisance interruptions. 


Look for the three silver stars on the famous 
Cutler-Hammer nameplate; they identify the 


new spectacular Cutler-Hammer yxy 3% Motor Revises all existing ideas of long trouble-free 


Control. These three stars stand for three en- We in moter control. Cuts rate of weer te 
4 point that maintenance care and cost are vir- 
tirely new standards in motor control satisfac- tually eliminated for 90% of all control uses. 


tion and value. +x 1... Easier, faster, lower 
cost installation any electrician can readily 
prove. v¥ 2... Time-saving, trouble-saving, 
cost-cutting better performance which any test 


will confirm. vv 3... Amazingly longer life CUTL E R-H ry MM ER 


a a 
due to advanced engineering features anyone es 


can understand. Compare it by features and 
by performance. You too will say it is the finest 
control you know. CUTLER-HAMMER, Inc., 1306 


St. Paul Avenue, Milwaukee 1, Wisconsin. Gray Sem your Haney 
Authorized Cutler-Hammer 


Distributor today. 


CUTLER-HAMMER ~ * > MOTOR CONTROL 
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NEW 


More distribution capacity 
in less space 


Here’s a more compact Convertible Distribution Panelboard for 240-volt, 


a-c* applications, up to 600-amp capacity with main lugs, or 225-amp main 
breaker with branch circuit breakers up to 100 amperes, 1, 2 or 3 pole. 

This new NDP Panel supplements the well-known Westinghouse Type 
CDP Convertible Distribution Panel. In a cabinet 20” wide, it is now 
possible to obtain circuit capacities for single phase as well as 3 phase 
and 3-phase 4-wire service, which formerly required the use of 30” 
wide cabinets. 

Certainly this outstanding development points to savings in money, ma- 
terial and space. Take advantage of it now. Simply call your Westinghouse 
Representative or write for DB-30-930, Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pennsylvania. J-93495 
*—-also 125/250 volt, 3-wire d-c systems 


you can BE SURE...1¢ 75 ome 


Westinghouse (Wi) 
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another 











by SIMPLEX! 


The announcement of another “First” by Simplex is coming next 


month. It’s another ‘‘First” to add to the distinguished company of 
the many others that have come from Simplex laboratories, 

It will rank with TIREX ‘“‘cured-in-lead” jackets, ANHYDREX 
low water-absorptive insulation, Simplex rubber-jacketed cables, 
TIREX gear-shaped insulated cables, ANHYDREX high tempera- 
ture rubber insulation, and many others which have contributed so 
much to the perfection of rubber insulations. 


Watch for the announcement, Lt will be important to you. 


WIRE & CABLE CO. 


79 Sidney Street, Cambridge 39, Mass. 
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CRESCENT 


NON-METALLIC SHEATHED CABLE 


CRESFLEX is the most suitable and lowest cost interior 
wiring system for all residential, farm and rural build- 
ings. Here are the reasons why— 


CLEAN OUTSIDE SURFACE. The outside is fin- 
ished with a paint. On sizes +14 and #12, this 
paint is gray to prevent the marking of walls. 


LASTING QUALITY. A rot-proof thoroughly satu- 
rated fiberglass overall braid is used. 


CLEAN INDIVIDUAL CONDUCTORS. A treated 
paper dam prevents saturant from reaching paper- 
wrapped conductors. 


EASY WORKING, because paper Armor pulls off 
easily and the Thermoplastic insulation strips 
free and clean. 


CRESFLEX is available from your ELECTRICAL WHOLESALER’S stock. 
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Washington Report 


While Washington appears quiet to the casual visitor, since Con- 
gress adjourned and Administration officials hurried away on vacation, there 
is nevertheless much activity behind the scenes. It makes few headlines, but 
will contribute much to future Administration policy and action. 

First, all Federal agencies are trimming fiscal (1954) expenditures 
to the bone. Second, they are all now working on 1955 budgets, with instruc- 
tions to reduce spending below the current fiscal year level. This is at Presi- 
dent Eisenhower's specific request, and part of the Administration’s program 
to cut Federal spending, reduce taxes, and balance the budget. 

Also, special groups, committees, and commissions are now engaged 
in a wide variety of tasks, all designed to aid in framing Federal policy and 
to shape Eisenhower's thinking on big questions. The new 12-man commis- 
sion headed by ex-President Herbert Hoover to further streamline govern- 
ment, take it out of many fields of business if it doesn’t belong, is one 
example. Committees studying housing, economics, debt limit, social security, 
taxes, resources, post office, military, etc., are others. 


Business may soften by year’s end, but anv decline even during early 
1954 will be minor, Eisenhower advisers report. There is more uncertainty 
beyond 1954 elections, however. Also, businessmen generally expect a mild 
recession starting some time next year, which they define as the end of 
the current boom—a return to normalcy. 


A new business agency was set up in August within the Department 
of Commerce to aid business development. It will be the Business and 
Defense Services Administration, manned by personnel from the old National 
Production Authority, the former emergency controls aaency. While details 
had not been comonleted late in August, it was planned that the new agencv 
would continue NPA activities needed for defense production; also that it 
would establish industry divisions within the agency which would be the 
main Washington contact point for a company with a government problem 
An electrical equipment division staffed with 12 industry specialists will 
serve the electrical industry when the agency is finally approved. 


Mew building construction expenditures continue to boom along at 
new record levels. Commerce and Labor Dept. reports show dollar volume 
for first seven months at $19.3-billion, 8% above 1952 similar period 
July expenditures hit a new monthly high—$3.3-billion, influenced by a 
“more than seasonal” gain in commercial construction. Current estimate 
for 1953 total is a record $34.6-billion, up one billion dollars over January 
forecast. 

Home building is reported as slowina down more than seasonally, 
and financing at higher interest rates gets the chief blame. The agencies 
estimate that 1.1-million dwelling units will be started this year, or about 
127,000 less than in 1952. 

The Federal Housina Administration is exoerimenting with a plon 
which would stimulate new home construction and encourage old property 
improvement. Under this vlan a builder would take an old house as a 
trade-in on a new home and get a favorable FHA insurance commitment 


Dispersion of new defense lants built during the past two vears has 
been highly successful, Defense Devartment officials report. Four out of 
five plants are located 10 to 20 miles from congested areas, they reveal! 


Electric power production climbs to new record highs almost weekly 
Total energy distributed weekly crossed the 8.5-billion kilowatt hour mark 
early in August, up nearly 15% over the similar 1952 period. 
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Banish CONTROL nightmares 
with CLARK vr: “CY” starters | 


= 


@ They've got/everything—every- 
thing necessgry to provide simple 
installation/easy inspection, mini- 
mum majftenance and long, satis- 
factory Aperation. 


No filing, dressing or cleaning of contacts! 

No tools necessary to inspect contacts! 

Easy to change moving contacts! 

Stationary contacts changed quickly! 

Remove only two screws and one pin to change coils! 


Remove only four screws to take out stationary magnet 
frame! 


Power circuit contacts available with springs, in complete 
packaged service kits for ease in stocking! 





- 


@ Type “CY” starters, Rizes 2 and 3, employ an entirely new principle of 
arc interruption. The arc ts extinguished by the effect of the blow-out coil, 
concentric with the contact. The magnetic field quenches the arc either by 
lengthening or confining it. In ifS forced rotation it moves continually from 
a hot to a cold spot—minimizing burning or pitting of contacts. The ingenious 
design of the arc chamber prevents cdxbonization and the accumulation of 
hot gases between wiring terminals—minknizing phase-to-phase failures. 
Sizes 0 and 1 are built with the same mill-type senstruction as the larger sizes. 


You'd better try CLARK tree “CY” 


tHE CLARK CONTROLLER co. 


/ 
NEERED ELECTRICAL CONTROL + 1146 EAST 152N°0 STREET, CLEVELAND 10, OHIO 
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SEPTEMBER .... at a Glance 


Electric Heat 


Now-a-days more and more electrical contractors 
are running into opportunities for the application of 
electric heating systems and ultimately somebody in 
the organization, usually the estimator, has the 
practical task of laying out the job. 

I'stimating building heating requirements is an 
everyday routine in the heating industry. It is cov 
cred by ample literature and references. ‘The 
requirements for electric heating are also the subject 
of excellent pamphlets and data sheets prepared by 
the manufacturers of electric heating equipment. 

With an eye to the electrical estimator’s special 
ized viewpoint and requirements, we reviewed some 
of the currently available data and experience to 
develop the round-up “How to Estimate Electric 
Heating Systems” beginning on page 108. An im 
portant feature of the article is the use of equivalent 
electrical terms and data in place of conventional 
heating terms. A factor of “20 watts per square foot 
heat loss at 60 degrees temperature difference” is, to 
an electrical man, a more tangible figure than its 
heating equivalent of “1.13 Btu per hour heat loss 
per square foot per degree for a temperature differ 
ence of 61 deg.” 


The Code 


Distribution of the new 1953 National Electrical 
Code is expected to begin this month. In this issue, 
a special report is devoted to the revisions. We 
believe this is the first time a detailed analysis of a 
major Code revision has reached such a large audi 
ence concurrently with the publication and distribu- 
tion of the new Code. Behind the job is several 
months of planning for the actual preparation which 
had to be handled quickly between the final com- 
mittee actions and our copy deadline. ‘The wheels 
started moving last April at a luncheon with Chas. L. 


Smith in Chicago. The project went into high gear 
in Rochester, a little more than a month ago where, 
armed with notes and reports, B. A. McDonald and 
I'ditor Stuart conferred on the scope and framework 
of the text report. In New Orleans, B. Z. Segall was 
rushing rough sketches for a new volume of his 
monumental “Electrical Code Diagrams.” When 
completed the original rough manuscript material 
was air mailed to New York and illustrations selected 
from it. While McDonald’s text and Segall’s draw 
ings were being correlated Smith in Chicago reviewed 
the galleys. In spite of the short lead time and the 
far flung geography of the operation, the pieces came 
together smoothly in time for this issue of your 
magazine. 


Lighting Contest 


Winners in the National Lighting Competition 
for Electrical Contractors are announced on page 211. 
Actual details of prize winning jobs will be presented 
as a special report in the October issue. Contest 
Chairman Cooper’s enthusiasm for this project was 
soon shared by all hands when the sealed entries were 
opened and we had an opportunity to appraise the 
quality of the work submitted. Particularly signifi- 
cant to us was the generally high level of competence 
disclosed in the entries which did not wind up 
among the winners. An important measure of success 
for any contest is the quality of the field from which 
the winners are selected. 


Extra Issue 


Shortly after this regular September issue reaches 
your desk you will receive your Mid-September 
Ilectrical Products Guide issue. ‘The Guide is an 
extra in addition to your 12 regular monthly issues 
and it comes to you as a part of your regular 
subscription 
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it’s quality-controlled 
=e =- CONDUIT 


that makes the difference here- 


Here in the blueprint stage of all your building 
plans, quality-controlled Spang Central Conduit 
makes a difference in time and money saved and 
assures you of the finest conduit installation. And CENLACO 


this is why: 


The high-quality steel used in the manu- 
facture of Spang Central Conduit is formed 


ee j 
upd 


i 


r 


Hot dipped and lacquered rigid steel conduit, 
easy to work and bend . . . exceptional corro- 
sion-resisting properties. Couplings hot dipped 
zinc coated with electro-galvanized threads. 


eo t am 
me AEE || NE a | 
under exact heat conditions. i S))) ae , 


Spang Conduit is constantly inspected 


throughout the entire manufacturing process. SEN RAL BLACK 


And because Spang offers such working 

advantages as easier bending, threading, 

cutting, and welding, you save valuable time 

and money on all your conduit installations. 
Spang produces conduit for every type of installa- 
, er ae CENTRAL WHITE 
tion, Take your choice of any of the “big four’ in 
a full range of sizes. And ask any electrical con- 
tractor about Quality-Controlled Spang Central 


Conduit — he'll tell you why Spang is best! 


SPANG 
SPANG-CHALFANT 
SANS Division of The National Supply Company 


GENERAL SALES OFFICE 
PITTSBURGH 30, PA 


NCONDUIT visnict office 


in Principal Cities 


s and Sales Representatives 


lack enamel rigid steel conduit, easy to work 
and bend . . . surfaces will not crack, chip or 
flake under the most severe bending strains. 
Couplings pickled before application. 





Electro-galvanized rigid steel conduit, easy to 
work and bend . . . interior coating of black 
enamel assures a smooth surface, makes an 
ideal raceway for easy wire pulling. 





Lightweight steel tubing with the new 
SPANGLEAM electro-galvanized exterior finish 
for better appearance and new interior coating 
of resinous lacquer compounded with Zirconium 
+ +. €asy wire pulling, assured grounding and 
corrosion resistance. Easy to cut, bend, install 
and weld. 
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Breaking Point 


THE FUTURE HISTORY of electrical development will one day 
devote more than ordinary recognition to one of our contemporary appliances. 
The room air conditioner is loading existing wiring systems beyond the break- 
ing point and trouble is popping everywhere in tull public view. 


MANY NEW YORK CITY APARTMENT dwellers this summer re- 
ceived an order from their landlords to remove forthwith all room coolers 
because the overload on the building electrical systems had reached the 
point of imminent danger to life and property. In that great city of apart- 
ments one 15 ampere circuit per apartment is common, more than two 
exceptional and the feeders are proportionately lean. 


MOST OF OUR COMMERCIAL BUILDINGS also were erected before 
1930. They were wired for incandescent lighting. The two and a half times 
gain in light output per watt from fluorescent lighting systems ten years 
later gave their electrical systems a brief new lease on life. Metal boxes of 
air coolers projecting from window sills now mark areas where continuous 
loads are suddenly increased by 3 or 4 watts per square foot in buildings 
with a probable system capacity of 2 watts per square foot or even less. 


PROHIBITION OF THE USE of room coolers is a pathetic gesture that 
may relieve some desperately dangerous conditions through the end of this 
cooling season. But it cannot and will not be tolerated by a public already 
convinced that the room cooler is one of the greatest boons to city life 
since the advent of central heating. 


WIRING MODERNIZATION is the only practical alternative. The 
awful certainty that room cooler use will multiply at a fantastic rate for 
years to come precludes minor modification of the outlet and branch circuit 
variety. It will take complete electrical rebuilding from basement to pent 
house at design capacities at least double those which heretofore have been 
considered liberal. This represents G great market opportunity for electrical 
contractors. 


FARSIGHTED MANAGEMENT will, in due course, protect its prop- 
erty values by electrical modernization. Ultimately, however, the public 
interest may have to be protected by compulsory reinspection and condem- 
nation of commercial properties where electrical wiring is incapable of 
handling safely a normal and reasonable use of lights and appliances. 


AUTOMOBILE INSPECTION provides an important and significant 
precedent. Many states now require periodic reinspection of motor vehicles. 
Those which do not meet modern safety standards are promptly ruled off 
the road as a potential menace. 


OBSOLETE WIRING SYSTEMS present much the same kind of hazard. 
Entirely satisfactory in their day, continued use in a period of rapid load 
growth creates a mounting menace. The risk is measurable and predictable 
by expert electrical inspection techniques. Such systems should be modern- 
ized or ruled “off the road” before they can contribute to fire and accident 
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A COMPLETE SELECTION OF LIGHTING EQUIPMENT — Just office you can conveniently order equipment for these or any 
consider the many different installations shown in this other lighting applications. See for yourself — you'll save 
typical plant lighting system. Yet, from your local Graybar time and paper work when you call Graybar first. 


Everything you need for LIGHTING JOBS 


When your customer’s employees see better, they also work 
better. And, when you base your fixture recommendations on 
individual area needs, you make an important contribution 
toward more efficient and more profitable plant operation. And, 
you'll help build the kind of confidence in your work that means 
more jobs in the future. 

As distributor of the nation’s most complete selection of lamps 
and lighting equipment, Graybar can therefore offer you and 
your customers comprehensive help in these vital planning and 
purchasing stages. 

By calling a Graybar Lighting Specialist, you can get abso- 
lutely impartial advice on the fluorescent, incandescent, or 
mercury vapor system best-suited to any particular lighting 
requirement. You can be sure that the finished installation has 
been selected with consideration of both initial and operating 
costs... that it has been properly applied...and that it pro- 
vides adequate over-all lighting intensity. 

Graybar also distributes more than 100,000 other electrical 
items for wiring, power, ventilation, as well as lighting. 

10,000 LAMPS. Graybar distributes every type and Make it a point to call Graybar for everything electrical - 
size of lamp you might require. They’re all G-E, it’s the easy way to coordinate both purchasing and job-site 
so your customers get the best in quality and long delivery. Graybar Electric Co., Inc. Executive Offices: Graybar 
service. Building, New York 17, N. Y. 280-49 


Call Graybar titst ror... 





A Special Editorial Report on the new 


Code Revisions, 1953 





Covering the changes which will appear in the new Code with 
an expert analysis in text and diagrams by two of our foremost 
contemporary authorities on the National Electrical Code, B. A. 
McDonald’ and B. Z. Segall,’ technical review by Chas. L. Smith.’ 


This report is unique in the history of the Na- 
tional Electrical Code. It is the first time that such an 
extensive analysis of a periodic revision has been pre- 
sented to a large industry-wide audience concurrent with 
the publication of the new Code. We hope that this 
project will contribute importantly to wide understand- 
ing of the new provisions and their speedy adoption and 
application to practical electrical installations. 

In the selection of authorship and sources no effort 
has been spared to make this report authoritative and 
accurate. In order to limit tts physical dimensions for 
practical presentation, many editorial changes, revisions 
relating to the design of products and some other spe 
cialized provisions have been omitted by the editors. 
Technical review by Chas. L. Smith has provided most 
useful guidance to the authors and the editors but is 
not necessarily an endorsement by him of the report. 
Opinions, interpretations and comments are those of 


the authors 


HE 1953 Edition of the National Electrical Code, 

sponsored by the National Fire Protection Associa- 

tion, completely replaces the 1951 edition, and is 
outstanding in view of the numerous changes in the 
interests of safeguarding persons and property from 
electrical hazards, changes in the interests of clarity, 
additions to recognize new materials, devices and meth 
ods, provisions to cover the continued increasing scope 
of the hazards presented by gases, vapors and dusts, 
extended recognition of the personal injury and life 
hazard presented by Occupancies such as Hospital Oper- 
ating Rooms, Theaters, Night Clubs and many other 


FOOTNOTES: 1. Electrical engineer, New York Board of Fire 
Underwriters; formerly chief electrical inspector, Rochester, 
N. Y.; Consulting editor, Electrical Construction &@ Main- 
tenance. 2. Consulting Electrical Engineer; author of “Elec- 
trical Code Diagrams’’; Consulting Editor, Electrical 
Construction and Maintenance. 3. Electrical Field Engineer, 
N.F.P.A., Secretary-Treasurer, International Association of 
Electrical Inspectors, revising author “Nationa] Electrical Code 
Handbook,” Secretary, National Electrical Code Committee. 


similar types used for public assembly. All of us, who 
are familiar with the electrical wiring industry, are 
aware of the increased use and application of electricity 
during the past few years but few of us realize the 
difficult task of formulating rules to keep abreast with 
such rapid progress. The new 1953 Code has to a major 
degree brought us up to date in this respect. ‘Tomorrow, 
there will be another problem and this is as it should be 
because, the day new problems cease, we will not 
progress. 

In view of the extensive revision, it is impracticable in 
an article of this nature to cover all of the changes in- 
volved. It has therefore been necessary to slight some 
very important changes which occur under the general 
heading of “Special Occupancies” in Chapter 5 and also 
“Special Equipment” covered by Chapter 6. The deci- 
sion to do so was influenced by the fact that the vast 
majority of the people who use and apply the Code daily 
are primarily concerned with changes which concern their 
daily procedure. Many of them rarely contact a special 
occupancy or are involved with special equipment. As a 
result, we have given particular attention to changes and 
additions which are most important to the vast majority of 
the people who use the Code daily. We urge these folks 
however to read and become familiar with the new re- 
quirements covering special occupancies and equipment, 
not only in their own interests but also to the end that 
when the occasion arises, they are informed and are 
better equipped to serve and represent the electrical 
wiring industry. 

During the past two and a half years a large majority 
of the Code Panel Members have given generously of their 
time, experience and knowledge in the development of 
this new Code edition. I believe all of us, concerned and 
benefited, owe the National Electrical Code Committee, 
its Chairman Merwin Brandon and its Secretary Charles 
L. Smith, an expression of our appreciation for the serv 
ices they have rendered in the interests of Electrical 
Safety. 

The following covers the changes and additions which 
we consider significant. You may not fully agree with our 
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opinion in this respect. If so, do not hestitate to let us 
know since it is possible that your requests could be 
covered later either under our “Code Question” depart- 
ment or as a special article. You gentlemen, in the field, 
have been the source of information which has influenced 
Code revisions, to an extent greater than any other 
source. You also have made a major contribution in the 
development of the Code. Your opinions and criticisms 
are welcomed. They are essential in the future, as they 
have been in the past, if we wish to achieve constructive 
progress. 

As a last word, I would like to offer an opinion. Ir- 
respective of our personal opinions on some features of 
the Code, I believe our industry has an instrument, for 
good, that is not common to other industries especially 
concerned with the building industry. This instrument is 
the N.E. Code. We should support it and promote it. 
We all have just reason to be proud of the results it has 
achieved. We all should cooperate in its further devel- 
opment and improvement. 


ARTICLE 210—BRANCH 
CIRCUITS. 


Section 2103. CLASSIFICATION. The second sentence 
has been changed to read: 

“When conductors of higher capacity are used for any 
ieason, the rating or setting of the specified overcurrent 
device shall determine the circuit classification.” 


PANEL COMMENT: The present Code recognizes the 
use of larger conductors for voltage drop but does not 
mention that it is necessary at times to use larger con- 
ductors in raceways because of 80 and 70 percent reduc- 
tion factors which are required by Note 4 of Table 1, 
Chapter 10. The new change will permit larger con- 
ductors for this purpose without changing the circuit 
classification. 


Section 2112. COLOR CODE. A new paragraph has been 
added to this Section which eliminates the use of a con- 
ductor with a green covering for any purpose other than 
a grounding conductor. 


PANEL COMMENT: The panel noted the continued 
confusion over the requirement for the color coding of 
grounding conductors in flexible cords but not in branch 
circuit conductors and felt that green should be reserved 
exclusively for the identification of grounding conductors. 


PERSONAL COMMENT: At the present time, the Code 
would permit a conductor with a green covering to be 
used as a circuit conductor when more than one multi- 
wire branch circuit is carried through a single raceway. 
The new provision eliminates such use. As a result, 
compliance with this provision will result in establishing 
a standard for a covered grounding conductor and as 
time passes, we will find that any time a green covered 
conductor is present, we will know that it is, or is in- 
tended to be, a grounding conductor. This provision 
should not be confused with the white or natural grey 
colored circuit ground conductors, which is, in no way 
involved with the new provision. The distinction between 
a grounding conductor and a grounded conductor must 
be observed. 


Section 2113. VOLTAGE 


A new provision has been added to this Section which 
extends the use of 300 volts to ground circuits for the pur- 





dustrial plants, 


ottice buildings, 


large schools, 


large stores 


pose of supplying ballasts for electric discharge lamps, 
in permanently installed fixtures, mounted not less than 
8’ from the floor which do not have manual switch con- 
trol as an integral part of the fixture. This intended use 
is restricted to industrial establishments, office buildings, 
large schools and stores. The present 1951 Code has a 
similar provision’ which applies only to industrial occu: 
pancies. There is a distinction between the two provi- 
sions which should be noted. The new provision applies 
only when the branch circuit conductors supply ballasts 
for electric discharge lamps while the present provision, 
which continues in the Code, may supply other types of 
lampholders, such as the mogul-base screw shell type. 
Ihe new provision covers not only industrial establish- 
ments but in addition, office buildings and large schools 
and stores. The present provision prohibits any type of 
switch control to be installed as an integral part of the 
fixture while the new provision only prohibits manual 
switching. This indicates that relay switching could be 
used to control fixtures under the new provision. 

In support of this new provision Panel No. 2 offers 
the following comment: 

“The proposed new wording extends the use of 277 
volt to neutral supply, to additional occupancies only 
where the higher voltage circuits supply the ballasts of 
fluorescent lighting fixtures. Since power at 480/277 
volts is not generally available except from unit substa- 
tions or transformation equipment installed at the particu- 
lar occupancy the limitation to ‘office buildings’ and 
‘large schools and stores’ seems to supply the necessary 
assurance that this system will not be encountered in 
small detached store buildings or in the ordinary primary 
school buildings.” 


Section 2115, b. RECEPTACLE CIRCUITS (Dwelling 
Occupancies) 


This Section has a slight revision which definitely states 
that the circuit or circuits required to supply the small 
appliance load in the kitchen, laundry, pantry, dining 
room and breakfast room of dwelling occupancies must 
be 20 ampere branch circuits. The previous wording re- 
quired that No. 12 conductors be used with no refer- 
ence to the circuit classification. 

A new fine print note has been added as follows: 
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wre branch Circuits 
| be provided for the smal! 


ince load receptacle outlet 


Special 

Receptac! 

Circuit for 

large ind 2 
vidual loads -—— overcurrent protection 
@8 required minimum and @12 AW( 


V3 Wire, 11 Volt (or 120/208 
Volt) branch circuit is equivalent 
to two 115 vole receprac! 





“A three wire 115/230 volt branch circuit is the 
equivalent of two 115 volt receptacle branch circuits.” 

A third and fourth sentence has been added to this Sec- 
tion which requires a branch circuit or a branch circuit 
raceway, which supplies a grounding receptacle as cov- 
ered in Sections 2124 b and 2559, to include or provide a 
grounding conductor to which the grounding contacts 
of the grounding receptacle shall be connected. The use 
of a grounded metal raceway or cable armor would also 
be recognized for the same purpose. As a result of this 
new provision, it would be necessary when installing the 
appliance branch circuit in a residential occupancy, by 
the use of non-metallic sheathed cable, to see that such 
a cable is provided with a grounding conductor. 


Section 2133-b. RECEPTACLES. The second paragraph 
of this Section has been changed to require receptacles 
connected to circuits having different voltages, frequencies 
or types of current (ac or dc) on the same premises to 
be so designed that attachment plug caps used on such 
circuits are not interchangeable. 


PANEL COMMENT: Reason for change: The present 
code only requires that attachment plug caps cannot be 
interchangeable if connected to circuits of over 150 volts 
between conductors. This permits 115 ac and 115 dc 
circuits to have the same type of receptacles on the same 
premises as circuits of different frequencies and less than 
150 volts between conductors, and in addition, 6, 16, 
24 volts, etc., circuits to be the same as the 115 volt 
receptacles. This condition is just as hazardous as using 
the same receptacles for 115 and 250 volt circuits on 
the same premises. The new proposal will require all 
receptacles to be of a different type for circuits of different 
voltages, frequency, or types of current (ac or dc) and 
will consequently eliminate the obvious hazards connected 
therewith. 


ARTICLE 220—FEEDERS. 


Section 2201. Feeder Size. The first sentence of the 
first paragraph of this Section has been deleted and the 
following substitution made: 

“Feeder conductors shall have a current rating not 


smaller than the feeder load as determined by Section 
2203.” 

Reference to the present requirements shows that the 
provision requiring feeder conductors to be subject to the 
carrying capacities covered by Tables 1 and 2 of Chapter 
10 has been eliminated. The intent of the new wording is 
to clarify the position of bare conductor and busway 
feeders. 


Section 2202. VOLTAGE DROP. 


This Section has been reworded to include electrical space 
heating. It therefore follows that the present Code pro 
vision for voltage drop will apply not only to power 
and lighting loads but also to heating loads. 


Section 2203-42. GENERAL LIGHTING. SCHOOL 
BUILDINGS. 


Table B which covers the demand factors for various 
types of occupancy has been changed to eliminate any 
demand factor in a school building. The total wattage, 
100% demand, must be used in figuring such feeders. 
The panel felt that present day illumination practices and 
loading demands do not justify less than 100% of the 
unit loads in Column A. 

A change also has been made for office occupancies. 
The present 2 watts per square foot has been increased to 
3 watts and the 20,000 watt load subject to a 100% 
demand factor has been increased to 30,000 watts. ‘The 
Panel feels that the increased levels of illumination im 
current construction justifies this increase in feeder sizes. 
They call attention to the fact that the increased use o! 
portable air conditioners has aggravated the need for 
this increase. 


Section 2203-e. FIXED APPLIANCES, Calculating Load. 


This Section has been rewritten to exclude electric 
space heating equipment in applying the 75% demand 
factor as recognized in the present rule for appliances 
other than ranges. The special technical Committee 
on Panel Heating felt that such a demand factor should 
not apply to space heating, since this question is covered 
by new Section 2203-h which follows immediately. 


Section 2203-h. FIXED ELECTRICAL SPACE 
HEATING. 


This is a new and original provision for computing 
the load of a feeder which supplies fixed electrical space 
heating equipment and requires the total connected load 
on all branch circuits to be used, An exception occurs 
where reduced loading of the conductors results from 
units operating on duty cycle, intermittently, or from all 
units not operating at one time. The authority enforcing 
this Code may grant permission for feeder conductors to 
be of a capacity less than 100%, under the above condi 
tions, provided the conductors are of sufficient capacity for 
the load so determined. 

This new rule leaves the question of feeders for space 
heating in the hands of the Inspector and may be subject 
to criticism in view of the absence of any definite require- 
ment. We should not however be too hasty with out 
criticism. The variables which are involved with this 
problem are many and it would be difficult to set up fixed 
demands which would reasonably satisfy all conditions 
without resort to several pages of requiremeftts. The 
Code in several instances delegates the decision to the 
Inspector in line with prevailing conditions. This, I 
believe to be the case in this instance and this require- 
ment appears to be the logical solution to the problem at 
this time. 
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ARTICLE 230—SERVICES. 


Section 2503-A. UNINSULATED NEUTRAL. 


At the present time, the Code permits in the case of 
service conductors that have a nominal voltage to ground 
of not more than 208 volts, a grounded neutral service 
conductor without an insulating covering to be installed. 
[his voltage to ground has been increased to 300 in the 
new Code. The comment in support of this change is as 
follows 


COMMENT: The proposal was made after reports from 
a number of areas in the field indicated that grounding 
of the corner of 240-volt delta installations to obtain 
greater protection by “Interconnected grounding” is 
increasing and it was requested that voltage limitation be 
raised from “208” to “300” volts. The panel was of the 
opinion that there was no hazard involved and that the 
change would encourage more “inter-connected ground- 
ing” which would improve safety factor. 


Section 2311—-MECHANICAL PROTECTION. UNDER. 
GROUND SERVICES. 


This Section has been clarified with respect to the use 
of single conductor cables underground. The new word 
ing refers to a cable of one or more conductors approved 


for the purpose. This change definitely answers a ques- 
tion which has been the source of controversy for several 
years 


Section 2322-c and Section 2333. CLEARANCE FROM 
BUILDING OPENINGS. 


Che present Code requires service drop conductors 
to have a clearance of not less than 36 inches from win 
dows, doors, etc. A new sentence has been added to the 
present Code. It reads as follows: “See fine print note 
Section 2333". This fine print note is new and _ reads 
as follows: “Conductors run above the top level of a 
window are considered out of reach from that window.” 


Section 2351-A. SERVICE DISCONNECTING MEANS. 
SWITCH AND CIRCUIT-BREAKER. 


According to the present Code the service disconnect 
ing means is limited to six switches or six circuit-breakers. 
This Code provision has been greatly extended by the 
insertion of a new sentence which reads as follows: “Two 
or three single pole switches or breakers, capable of indi 
vidual operation, may be grouped on multi-wire circuits 
(where applicable, see Section 2353) as one multi-pole 
disconnect provided they are equipped with handle 
ties, handles within) ¥ inch proximity, a master 
handle, or other means, making it practical to dis 
connect all conductors of the service with no more than 
six operations of the hand.” 


PANEL COMMENT: “This change was suggested for 
clarity to avoid misunderstanding in the field with par- 
ticular reference to handle ties and proximity of handles 
on single pole breaker assembled to form one of a group 
of breakers.” 

his new provision in part apparently recognizes on 
a three phase, 4 wire service, a disconnecting means 
consisting of 18 single pole switches or breakers pro- 
vided the handles are within ys inch proximity; and the 
combination is approved for service use. On a single 
phase, 3 wire service, twelve breakers or switches ar- 
ranged as provided could also serve as the service 
disconnect 


Section 2352. CONNECTIONS AHEAD OF DISCON.- 
NECTING MEANS. 


In addition to the equipment now permitted to be 
connected on the supply side of the disconnecting means 
fire pump equipment has been added. This appears 
logical since the Code, under Section 2321, permits fire 
pump equipment to be served through separate service 
drops when required. 


Section 2357. RATING OF SERVICE SWITCH. 


A new sentence has been added which reads as follows 
“Where multiple switches or circuit breakers are used in 
accordance with 237]-a-3, the ratings of the service 
equipment shall not be less than the minimum specified 
in this Section”. 


COMMENT: This is to provide for minimum size 
service equipment when multiple switches and breakers 
are used. 


ARTICLE 240—OVERCURRENT 
PROTECTION. 


Section 2403-a. FUSES 


The second sentence of this Section has been revised 
to clarify the use of plug fuses and fuseholders on cit 
cuits exceeding 125 volts between conductors provide« 
they are supplied from a system having a grounded 
neutral and no conductor operates at more than 150 
volts to ground. 


COMMENT: There has been some misunderstanding 
as to where plug fuses may be used particularly in 
reference to water heater circuits not using a grounded 
neutral circuit conductor. 

The new wording more definitely recognizes the use 
of a 230 volt, 2 wire water heater or a 220 volt single 
phase motor, each protected by plug fuses, when con 
nected to a 3 wire, 115-230 volt service with the neutral 
grounded. It would also recognize similar use when a 
three phase, 4 wire, wye connected, 208-120 volt service 
was involved. 

A second paragraph has been added to this section as 
follows: 

“Ampere ratings for fuses are 15, 20, 25, 30, 35, 40, 
40, 60, 70, 80, 100, 125, 150, 200, 250, 300, 400, 500 and 
600. Fuses of a size other than the standard sizes may 
be used if they are of a size smaller than those included 
in the standard list.” 


COMMENT: It was thought the necessity to deter- 
mine the next higher standard rating and setting of 
overcurrent protective devices indicated a need for these 
values in the Code. The last sentence was added to 
clarify the position of fuse sizes smaller than those 
included in the standard list. 


Section 2403-b. NON-ADJUSTABLE-TRIP CIRCUIT- 
BREAKERS. 

A second paragraph has been added to this Section as 
follows: 

“Ampere ratings lor molded case circuit breakers are 
15, 20, 30, 40, 50, 70, 100, 125, 150, 175, 200, 225, 250, 
300, 350, 400, 500 and 600.” 

The comment on fuses also applies to this change. 


Section 2437. DAMP OR WET LOCATIONS. 


The present Code requires enclosures for overcurrent 
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devices in damp or wet locations to be mounted so 
there is at least one-half inch air space between the 
enclosure and the wall or other supporting surface. 


rhe one-half inch provision has been changed to one 
fourth inch. 

The present requirement is in conflict with Section 3752 
Ihe change rectifies same. The change from one-half 
to one-fourth was made in 1949 but was omitted in 
Section 2437. This is now corrected. 


ARTICLE 250—GROUNDING. 


Section 2533. OTHER CONDUCTOR ENCLOSURES. 

The present Code requires metal enclosures for con 
Cuctors to be grounded, except in runs of 25 feet which 
are tree from probable contact with ground or grounded 
metal and which, if within reach from grounded surtaces, 
are guarded against contact by persons. This exception 
has been changed to read: 

“except in runs of 25 feet which are free from probable 
contact with ground, grounded metal, metal lathe or 
conductive insulation and which, if within reach 


from 


COMMENT: This change intends to safeguard the fire 
or shock hazards presented where conductive or semi 
conductive thermal insulation is installed in walls or 
other areas. 


Section 2545-c. PORTABLE EQUIPMENT. 


The present Code requires, in other than residential 
occupancies, that the exposed metal parts of portable 
appliances used in damp or wet locations, or by persons 
standing on the ground or on metal floors or working 
inside of metal tanks or boilers to be grounded with 
the 50 volt exception. 

The new rule also includes portable tools which are 
likely to be used in wet and conductive locations and not 
protected by insulated handles and enclosures. 


PANEL COMMENT: This proposal was a joint assign 
ment of Code Making Panels No. 2 and No. 5 and is in 
ccordance with the September 1946 report of Special 
Sub-Committee of Article 250. (Secretary's Note) Quite 
a number of Electrical Inspectors are of the opinion 
that some provision should be included for the required 
grounding ol non-current carrying metal parts “in 
residences” or “outside of residence” of such equipment 
as portable vard tools and package air conditioning units 
which extend outside of a window of a residence and 
within reach from the ground. 

The new provision makes a distinction between a 
portable appliance and a portable tool. If the tool were 
protected by an insulated handle and enclosure, it would 
be exempt from grounding. 


Section 2559. PORTABLE EQUIPMENT. 


This Section has been changed to read: 

“Non-current carrying metal parts of portable equip 
ment may be grounded in any one of the following ways 

“A. By means of the metal enclosure of the conductors 
lceding such equipment, provided an approved plug 1s 
used, one fixed contacting member for the purpose of 
grounding the metal enclosure, and provided, further. 
that the metal enclosure is attached to the plug and io 
the equipment by connectors approved for the purpose. 

“(Fine print note) See note following Section 4010.” 

The terms “multiprong” and “or equivalent” have been 
deleted and the word “prong” has been replaced with 
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the words “fixed contacting member.” The fine print note 
in Section 4010 advises that this requirement becomes 
effective January 1, 1955. 


COMMENT: 
a means of grounding portalle equipment similar to the 


\t the present time the Code recognizes 


above new provision. The effective date of the new pro 
vision has been delayed until January 1, 1955 


Section 2559-c. This method of grounding portable 
equipment which involves the use of a separate flexible 
wire or strap has been restricted to a degree by the 
insertion of the term “by special permission.” This term 
however does not apply where such wires or straps are a 
part of an approved portable equipment. The significance 
of this change is difficult to evaluate at this time. The 
term “approved portable equipment” is a factor of con 
siderable importance and only time will show the degree 
of restriction intended by the new wording. 


Section 2560. FRAMES OF ELECTRIC RANGES AND 
ELECTRIC CLOTHES DRYERS. 


This Section has been changed to recognize the ground 
ing of the frames of electric ranges and clectric clothes 
dryers to the grounded circuit conductors provided they 


2560, FRAMES OF ELECTRIC RANGES AND ELECTRIC CLOTHES ORYERS 








Frames of this equipment O O 
shall be grounded by 
* any of the means 


provided tor 
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rection 255 , or 
t portable equipment 


xcept as shown |by 








tollowing 


























Frame of electric range or electric clothes dryer 


Branch circuit ro unit is 120/240 volt, 3 wire 


Grounde 





led circuit conductor, No - 10 AWG or larger 





. 
Grounded circuit conductor may be connected to frame of range oc deyer 


are served by 120-240 volt, three wire branch circuits and 
the grounded circuit conductors are not smaller than 
No. 10 AWG. 

At the present time, ranges may be so grounded with 
out any restriction as to voltage under this Section, 


COMMENT: = [+ appears that the reasons for permitting 
the grounding of electric ranges to the neutral are 
equally applicable to electric clothes dryers since the 
appliances are similar and the same type construction 
facilities would be used. 


Section 2574. CONTINUITY AT OTHER ENCLO.- 
SURES. 

Add a new Section 2574, renumbering present Section 
2574, 2575, 2576 and 2577. 

New Section 2574 reads as follows: 

“The electrical continuity of metallic raceway systems 
and cable armor that are to serve as grounding conductors 
shall be assured, At points where raceway or armor 
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connects to metal enclosures, any non-conducting coating 
which might interrupt such continuity shall be removed 
unless fittings are used which are so designed that such 
removal is unnecessary.” 


COMMENT: ‘This new provision clarifies a question 
which has arisen in the past, and should promote better 
conductivity over metal raceways which are used as 
grounding conductors. 


Section 2574. VOLTAGES EXCEEDING 150 VOLTS. 

At the present time the Code requires that the elec- 
trical continuity of metal raceways or cables which 
contain any conductor of more than 150 volts to ground 
shall be assured by the use of any of the provisions of 
Section 2572 or by the use of double locknuts. The new 
provision raises the 150 volt value to 250 volts: The 
principal reason for the change concerns the three phase, 
4-wire delta connection which results in 240 volt, 3 phase 
current for power and single phase 120-240 volt current 
for lighting. The highest voltage to ground on such a 
combination is 208 volts on one phase wire only; the 
other two phases operate at 120 volts to ground. While 
the original objective was to increase the voltage only 
to 208 volts and thus satisfy the confusion which has 
arisen on 3 phase, 4 wire delta systems, the panel members 
decided to raise the voltage to 250 volts. As a result, 
all three phase, 3 wire 240 volt delta systems no longer 
will be required to improve the continuity of their metal 
raceway enclosures, beyond the service equipment as now 
covered by Section 2574. 


Section 2592. INSTALLATION. (GROUNDING CON- 
DUCTORS) 

This Section has been subdivided into two parts, 
a and b. The new Section 2592-a pertains only to a 
System or Common Grounding Conductor and remains 
practically the same as now written. Section 2592-b is 
new and pertains only to Conductor Enclosures and 
Equipment Only. Thus a distinction has been made 
between a grounding conductor for a system and one 
used only for equipment. At the present time, the Code 
requires grounding conductors smaller than No. 6 to 
be installed in conduit, electrical metallic tubing or 
cable armor. This provision prohibits the use of a 
No. 14 or No. 12 grounding conductor in a non-metallic 
sheathed cable assembly and the use of conductors smaller 
than No. 6 when protected from mechanical injury. Both 
procedures have been common practice in many areas. 
The new provisions of Section 2592-b recognize such 
use through a new exception which reads as follows: 
“except that where smaller than No. 6, as permitted by 
Section 2595, it need not be armored or installed in a 
raceway if run through the hollow spaces of a wall or 
partition or otherwise run so as to be not subject to 
mechanical injury.” 


Section 2622. INSTRUMENT TRANSFORMER CASES. 
The present rule requires the cases of instrument 
transformers, under certain conditions, to be grounded. 
This provision has been tempered to apply only when 
such cases or frames are accessible to other than qualified 
persons. This new provision recognizes the alternate 
method of protection, isolation and guarding, which is 
expressed under the fundamental covered by Section 
2501-Scope. 
Section 3018. ALTERNATING CURRENT SYSTEMS 
IN METAL ENCLOSURES. 


The last sentence of this Code Section has been 
reworded as follows: 


ALTERNATING - CURRENT SYSTEMS IN METAL ENCLOSURES. 
ABCN ABC 


N 
a — ~~~ Each enclosure 
pws 7 shall contain 
a) each phase 
conductor, and 
b) the neutral, 
conductor, if 
one 1s used 
~~ a = 


Capacity of 
circuit requires more 
than one enclosure 





= Conductors of 
equal size, 
length, etc, are 
installed - see 
Section 3105 











“If the capacity of a circuit is such that it is impracti 
cable to run all conductors in one enclosure, the circuit 
may be divided and two or more enclosures may be 
used provided each phase conductor of the circuit and the 
neutral conductor, if one is used, are installed in each 
enclosure. The conductors of such an installation can 
conform to the provisions of Section 3105 for multiple 
conductors.” 

This rewording clarifies a question which has arisen 
several times in the past and while the intent may 
have been clear to many, some wiremen did not find 
this to be true. As a result, costly errors were made and 
the present rule was criticized for lack of clarity. The 
errors usually involved the use of the neutral grounded 
conductor, The new wording should eliminate any 
confusion in this respect. A common example of the 
use of this rule would be a three phase, 4 wire service, 
wye connected which comprises 2—500,000 CM _ con- 
ductors per phase and 1—500,000 CM neutral. If such 
a combination were placed in two conduits, the con- 
ductors must be arranged so that each phase conductor 
and a neutral conductor must be placed in each conduit. 


ARTICLE 310—CONDUCTORS. 


Section 3102. CONDUCTOR INSULATION. 


This Section contains a Table which lists the various 
types of conductors and some of their characteristics, 
which are suitable for use with any of the wiring 
methods, recegnized in Chapter 3. The following new 
types of conductors have been added to this Table: 


1.—Heat Resistant Latex Rubber-Type RUH-75° C—Gen 
eral use. 


2.—Moisture and Heat Resistant Rubber, Type RH-RW, 
60° and 75° C. This type is recognized for general use, 
also in a wet location at a maximum operating tempera- 
ture of 60° C and for general use at 75° C. As a result 
a No. 1 RH-RW conductor would have a carrying 
capacity of 110 amperes when used in a wet location and 
130 amperes when used generally in dry locations. 
3.—Moisture and Heat Resistant Rubber Type RHW— 
75° C. This type is approved for general use and wet 
locations with a maximum operating temperature of 
75° C. There is no penalty for use in wet locations as 
is the case with type RH-RW. This is covered by a new 
note following Tables 1 and 2. (Note 4A). 
t.—Mineral Insulation. 85° C. This insulation is approved 
for general use and wet locations with Type 0 terminal 
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hilings. Maximum operating temperature for special 
ipplication 250° C. See Article 330. In addition to the 
ibove, the first six items in this Table have been deleted 
and replaced. The old type letters RF-64, RF-32, FF-64, 
FF-32, RUF and RUFF have been replaced as follows: 

RF 64—RF | 

RF 32—RF 2 

FF 64—FF 1 

FF 32—FF 2 

RU F—eliminated 

RUFF—no replacement 

Latex rubber, types RUF and RUFF, is now recognized 
under the new designations. Full details are given unde1 
Section 93101-e. Four new designations for fixture con 
ductors are recognized as follows: RFH 1 and 2, FFH 1 
and 2 are new 75° C conductors. This new addition is 
ignificant since we now have heat resistant fixture con 
ductors rated at 75° C. These new designs narrow the 
gap which now exists between the 60° C conductor and 
the 90° heat resisting fixture wire. Several applications 
are open for its use. See Section 93101-e. 


s 


Section 3102-b. WET LOCATIONS. 


The first paragraph remains as now except for refer- 
ence to mineral insulated metal sheathed conductors 
which are also recognized for use in wet locations. 

A new paragraph has been added which reads as 
follows: “Cables of one or more conductors for direct 
burial in the earth shall be type USE, except that 


Wet locations 








7 Ca 


slated conductors installed Insulated conductors shall be 
underground, in concrete a) type RW, or 
slabs or other masonry, b) type TW, or 
in direct contact with earth, or ©) lead covered, or 
in wet bocations, or d) type Ml, or 
where condensation or accumulation e) other approved types t#. type 
ot moisture within the raceway is RH-RW, ctype RWH, etc 
jtkely tO Occur 


Cables of one or 
more conductors for direct 
burial in the earth shall be 
type USE, except as noted 
below. ~ 





All conductors for 
single cables, including 


the neutral, for each 


~=== Supplementary mechanical 
protection, such as a 
covering board, concrete 
pad, raceway, etc, may be 
required by the authority 
enforcing the Code. 


service, feeder, sub- 

feeder or branch circuit 
shall be run continuously 
in the same trench or 
raceway 

branch circuit and feeder cable may be type UF. If 
single conductor cables are installed, all conductors of 
each service, feeder, sub feeder or branch circuit, includ- 
ing the neutral conductor, shall be run continuously in 
the same trench or raceway. Supplementary mechanical 
protection, such as a covering board, concrete pad, race- 
way, etc. may be required by the authority enforcing 
the Code.” 


COMMENT: This new provision recognizes Type USE 
cable for direct burial. Such procedure has been ap- 





Overcurrent protective 
devices 
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<->" branch circuit 














~<a 


Direct burial in eart) “Direct burial in earth 
cables protected by over-current 
devices may be 

4) type USE, or 

b) type UP, 


cables without over 
current protective ce 
vices, such as service 
drop and service 
entrance, shall be 


type USI 


proved by Underwriters’ Laboratories and Inspection 
authorities for many years. However, the question ol 
single conductor cables is clarified with respect to their 
status as a cable and also their arrangement in trenches or 
raceways. The question of mechanical protection is 
briefly covered by suggestions which may or may not be 
required by the Inspection authority depending on the 
field conditions involved. Details concerning the new 
Type UF cables will be found under the new Article 339 
and 93391. 


Section 3105. CONDUCTORS IN MULTIPLE. 


The second and third sentence of the present text which 
specify in number and size of conductors that may be run 
in multiple and the special permission clause have been 
deleted. A new fine print note has been added as fol- 
lows: “When conductors are used in multiple, space in 
enclosures should be given consideration.” 

As a result of these changes, there remains no limitation 
on the number of conductors which may be run in multi- 
ple. The current carrying capacity penalty for the num- 
ber of conductors in a raceway should influence field 
practice in this regard. The old first sentence which per- 
mits conductors in sizes of 1/0 to 500,000 inclusive to be 
run in multiple remains. The wording however is such 
that a question might arise concerning the status of cor- 
ductors smaller than 1/0 or larger than 500,000. 


ARTICLE 334—ARMORED CABLE. 


Section 3342. USE. The second sentence of this Section 
has been revised to clarify the use of Type AVC when 
used at voltages over 600 as recognized under Section 
No. 7105 and 7121. The present provisions under Section 
$342 indicate that this type cable is limited in size to No. 4 
and larger. The new wording makes an exception when 
AVC cables are approved for use at over 600 volts. No 
minimum wire size is specified. 

The fourth sentence of this Section which now reads: 
“Armored Cable may be run or fished in the air voids 
of concrete masonry block or tile walls where such walls 
are not exposed to excessive moisture or dampness”, 
has been changed as follows: The word concrete has been 
deleted and the following words have been added “but 
not below grade line”. The new provision recognizes 
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armored cable for use in the air voids of any type 
of masonry block if they are not below grade line and 
otherwise not exposed to excessive moisture or damp- 
ness. 


ARTICLE 330—MINERAL 
INSULATED METAL SHEATHED 
CABLE TYPE MI. 


This is a new article which covers a new form of wiring 
material in a cable assembly. The product is a self-con- 
tained wiring system in which conductors are spaced 
and insulated by a densely compressed mineral insulation, 
magnesium oxide, encased in a seamless copper tube. At 
all terminal points an approved seal is provided in addi- 
tion to sealing compound, laminated phenolic cap, and 
neoprene sleeving. The seal shall be provided imme- 
diately after stripping to prevent entrance of moisture 
into the mineral insulation and the conductors extending 
beyond the sheath shall be insulated with an approved in- 
sulating material such as the neoprene mentioned above. 
The maximum operating temperature for special applica- 
tions is 250° C. For general use in dry or wet locations 
with type O terminal fittings the maximum operating 
temperature is 85°C. The difference in rating is due to 
the end termination. The application is limited to 600 
volts. 

This new wiring method is approved for use for serv- 
ices, feeders, and branch circuits in both exposed and 
concealed work, in dry or wet locations; for under plaster 
extensions as provided in article 344; and embedded in 
plaster finish on brick or other masonry. It may be used 
where exposed to weather or continuous moisture, for 
underground runs and embedded in masonry, concrete or 
fill, in buildings in course of construction or where 
exposed to oil, gasoline, or other conditions not having 
a deteriorating effect on the metal sheath. The sheath of 
mineral insulated-metal sheathed cable exposed to de- 
structive corrosive conditions, such as some types of cinder 
fill, shall be protected by materials suitable for those con 
ditions. 

In order to assure good workmanship with respect to 
the installation of terminating seals the committee found 
it necessary to require the completed wiring system to 
be tested for insulation resistance in accordance with 
Section 1119. Its use in Hazardous Locations is now under 
investigation by Underwriters’ Laboratories. 


ARTICLE 336—NON-METALLIC 
SHEATHED CABLE. 


Section 3362. USE. This Section has been rewritten to 
provide for two types of cable as follows: 

a. ‘Type NM—This type of cable is suitable for use for 
general wiring in normally dry locations and in the hol- 
low spaces of masonry walls where not subject to exces- 


<-—- = Type NM cable 


i 
Overall fibrous covering 1 


This cable shall not be installed where 
a) exposed to che weather, or 
b) exposed to corrosive fumes or vapors; 
¢) embedded in masonry, concrete, fill or plaster; 
d) run in shallow chase in masonry or concrete and covered with 
plaster or similar finish, 


sive moisture or dampness. This type includes the gen 
erally well known fibrous covered cable. 

b. Type NMC. Under this classification, we now have 
special recognition and extended use for the thermoplastic 
and neoprene jacketed cables which are considered suit- 
able for use in corrosive locations and dry, moist or damp 
locations, including inside and exterior masonry block 


Overall approved nontibrous 


covering plasti , et 








== 





This cable may be installed 
a) where exposed to the weather, or 
b) where subject to corrosive fumes or vapors; 


¢) embedded in plaster; 

d) in a shallow chase in masonry walls and 
covered with plaster within two inches of 
the finished surface 


walls, above or below grade line, where excessive moisture 
may occur periodically. This type of cable is not pei 
mitted in wet locations as defined in Article 100, how 
ever it is not intended to prohibit the use of the new type 
UF cable covered by Article 339, when used for interior 
wiring under Article 336, in such wet locations. Type 
NMC cable may be embedded in plaster or run in a shal 
low chase in masonry walls and covered with plastet 





able embedded in plaster, o 

run in shallow chase in masonry wall 
and covered with plaster w::t 
2” at the finished surface 


a] 
type NMC 
cable 


cable shall be protected agiiase damage 
from nails by corrosion resistant 
coated steel cover. 


plaster covering 
within 2” at 
finished 


surface 


steel cover shall be i/o" minimum 
thickness and 3/4° wide 
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within 2 inches of the finished surface provided it is pro- 
tected against damage from nails by a cover of corrosion. 
resistant coated steel at least re inch in thickness and 
*4 inch wide in the chase or under the final surface. 


c. USES NOT PERMISSIBLE FOR EITHER TYPE 
NM OR NMC NON-METALLIC SHEATHED CABLE. 
These types shall not be used as (1) service-entramce ca- 
ble, (2) in commercial garages, (3) in theatres except as 
provided in Section 5211, (4) in motion picture studios, 
(5) in storage battery rooms, (6) in hoistways, (7) in any 
hazardous location, (8) embedded in poured cement, con- 
crete or aggregate. 

It is significant to note that the old No. 7 restriction, 
covering breweries, ice plants, cold storage warehouses 
etc., has been deleted due to the fact that the new Type 
NMC cables are considered suitable for such use. 

The old fine print note which reads as follows also 
has been deleted: “Some dairy barns, chicken houses, and 
similar locations may be considered wet locations and 
subject to corrosive fumes and vapors, in which event a 
non-metallic sheathed cable specifically approved for the 
purpose should be used.” 

As the matter now stands, the authority enforcing the 
Code must determine if such occupancies are wet locations 
and subject to corrosives fumes and vapors. In the event 
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they are considered to be so, Type NMC or Type UF 
cable must be used. 

A principal factor involved with the development of 
Types NMC and UF cables and these new Code provi- 
sions was the field experience, especially in farm occu 
pancies in the North Central part of our country which 
clearly indicated that the fibrous covered cable now recog: 
nized by the Code would not stand up under the severe 
climate conditions encountered. Temperature changes 
resulting in condensation together with the corrosive at 
mospheres common to many cattle barns promoted many 
cable failures. As a result of such unfavorable field experi- 
ence, all interested parties cooperated in the develop- 
ment of a type of cable that could cope with such condi 
tions, and the new Type NMC cable is the Code answer 
to the problem presented. 


ARTICLE 339 — UNDERGROUND 
FEEDER AND BRANCH CIRCUIT 
CABLE TYPE UF. 


Section 3391. SCOPE. Installations of underground feeder 
and branch circuit cable (Type UF) shall comply with the 
provisions of Section 3001 and 3020 inclusive, paragraph 
b of Section 3102, and in addition shall conform with pro 
visions of Section 3392. 


Section 3392. USE. Underground feeder and branch 
circuit cable may be used underground, including direct 
burial in the earth, as feeder or branch circuit cable when 
provided with overcurrent protection not, in excess of the 
rated current carrying capacity of the individual con- 
ductors. If single conductor cables are installed, all ca- 
bles of the feeder circuit, sub-feeder circuit or branch 
circuit, including the neutral conductor, if any, shall be 
run together in the same trench of raceway. If buried 
directly in the earth, supplementary mechanical protec- 
tion, such as a covering board, concrete pad, raceway, etc. 
when considered necessary, may be required by the author 
ity enforcing the Code. Multiple conductor type UF ca- 
ble may also be used for interior wiring when complying 
with the provisions of Article 336 and may be used in wet 
locations. 

This is a new Code Article which extends the recogni 
tion of the use of cables for direct burial in the ground 
from that now recognized for service use, Type USE, to 
feeders and branch circuits Type UF. In the first case, 
practically speaking, unprotected by overcurrent devices. 
In the second case, they are protected. Since such cables 
do not have inherent protection from mechanical in- 
jury, it is important that the Code provision in this 
respect be carefully considered. As already mentioned in 
the previous Article, Type UF cable may be used for 
interior wiring and wet locations as defined in Article 
100. The definition of a “wet location” includes exposure 
to the weather and direct burial in the earth 


ARTICLE 338 — SERVICE 
ENTRANCE CABLE. 


Section 3382. USE. The new provision in this Section 
permits the use of a service entrance cable, without in 
dividual insulation on the grounded conductor, to be used 
for wiring to a clothes dryer. According to the present 
Code, ranges and water heaters may be so wired. A similar 
provision is covered under Section 2560. 


ARTICLE 348—ELECTRICAL 
METALLIC TUBING. 


Section 3464. WET LOCATIONS. A new paragraph has 
been added which reads as follows: “All supports, belts, 
Straps, screws, etc. shall be of corrosive-resistant materials 
or protected against corrosion by approved corrosion 
resistant materials.” 

The same provision also applies to electrical metallic 
tubing used in wet locations. (Section 3484) 


Section 3466. NUMBER OF CONDUCTORS IN RACE. 
WAY. This Section has been revised in order to clarify 
the number of conductors permitted in conduit or tub- 
ing when new work is involved or for rewiring in existing 
raceways. It appears that this clorification will be wel- 
comed by many since the present provisions have been the 
source of dispute in the past. 


ARTICLE 350—FLEXIBLE METAL 
CONDUIT. 


Section 3503. MINIMUM SIZE. At the present time the 
Code recognizes the use of 34” flexible metal conduit but 
there are no provisions covering the number of conductors 
that may be installed. The new Code covers this question 
by a new Table which lists the maximum number ol 
conductors permitted in line with their size and insula 
tion. 


ARTICLE 353—MULTI-OUTLET 
ASSEMBLY. 


This new Code article reads as follows: 


Section 3531. SCOPE. Installations of multi-outlet assem- 
bly shall comply with applicable provisions of Sections 
3001 to 3020 inclusive and in addition shall comply with 
the provisions of the following Section 3532. 


Section 3532. USE. Multi-outlet assembly may be used in 
dry locations. It shall not be used (1) where concealed, 
except that the back and sides of metal multi-outlet as 
sembly may be surrounded by the building finish and 
non-metallic multi-outlet assembly may be recessed in the 
baseboard; (2) where subject to severe mechanical injury 
unless approved for the purpose; (3) where the voltage is 
300 volts or more between conductors unless assembly is 
of metal having a thickness of not less than .040 inches; 
(4) where subject to corrosive vapors; (5) in hoistways; 
(6) in storage battery rooms; nor (7) in any hazardous lo- 
cations. Multi-outlet assembly shall not be extended 
through walls, partitions or floors. 

The Committee felt that the increased use of this ma- 
terial coupled with new designs warranted Code recog: 
nition of such materials in a separate Article. It also 
clarifies the position of multi-outlet assemblies with 
respect to other surface raceways. At the present time, 
such assemblies are covered by Article 352, Surface 
Metal Raceways. The introduction of non-metallic assem- 
blies was also a main factor in consideration of the new 
Article. 


ARTICLE 362—WIREWAYS. 


Section 3622. USE. The first sentence has been amended 
to read “Wireways may be used only for exposed work 
in dry locations.” 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER 





This change is significant since the present Code 
restricts the use of this wiring method to industrial occu- 
pancies, garages and theaters. The new provision elimi- 
nates any restriction as to occupancy except as is now 
covered for hoistways, hazardous locations and storage-bat- 
tery rooms. 


Section 3625. SPLICES AND TAPS. The present Code 
requires splices or taps located within the wireway to be 
accessible by the use of hinged covers. This provision has 
been deleted which could result in the use of screw- 
attached covers or other methods affording access. 


ARTICLE 364—BUSWAYS. 


Section 3642. USE. ‘The word “only” has been added to 
the first sentence which now reads: “Busways may be 
used only for exposed work.” This is significant since 
the present wording permits busways to be used for ex 
posed work and leaves a question regarding its status for 
concealed work. Such rules often lead to confusion and 
dispute. The new wording is definite and the Inspector 
and Contractors know where they stand. 


ARTICLE 370—OUTLET, SWITCH 
AND JUNCTION BOXES AND 
FITTINGS. 


Section 3709. NUMBER OF CONDUCTORS IN A BOX. 
In the Table following paragraph a of sections 3709 in- 
sert a reference to: a 4 inch x 114 inch box to allow nine 
No. 14 AWG conductors, six No. 10 AWG, seven No. 12 
AWG and four No. 8 AWG conductors to be installed. 


rhis extension eliminates the necessity for computing 
the number of conductors permitted, in this size box, on 
the basis of the cubic inch requirement covered by 
Section 3709-b. 


ARTICLE 384—PANELBOARDS. 


Section 3880 GENERAL. All panelboards shall have a 
rating not less than the minimum feeder capacity for the 
load connected to the panelboard as computed from 
Article 220. 

This is a new general provision covering the rating 
of a panelboard and should clarify the various questions 
which have arisen in the past. 


Section 3881. LIGHTING AND APPLIANCE BRANCH 
CIRCUIT PANELBOARD. 

For the purpose of this Section, a lighting and appli- 
ance branch circuit panelboard is one having more than 
10% of its overcurrent devices rated 30 amperes or less, 
for which neutral connections are provided. 

This is a new Code provision which will clarify the 
many controversies which have arisen in the past con- 
cerning the meaning of the term “lighting and appliance 
branch circuit.” The present Section 3881 still remains 
as now under Section 3882. 


Section 3883. OVERCURRENT PROTECTION. This 
section which now appears under Section 3882 has been 
revised with the following results: According to the pres- 
ent Code, any panelboard supplied by conductors having 
overcurrent protection greater than 200 amperes shall be 
protected on the supply side by overcurrent devices hav- 
ing a rating not greater than that of the panelboard. 
The new wording limits this provision to apply only to “a 


lighting and appliance branch circuit panelboard”. This 
is a significant change. 

Another new important provision has been added to 
this Section. It reads as follows: 

“The overcurrent protective devices of all panelboards 
installed in industrial or commercial buildings where 
loads continue for long periods of time, shall have a rat- 
ing not less than 125% of the circuit loading, as deter- 
mined by Articles 210 and 220.” 

Present Sections 3883, 3884 and 3885 continue as now, 
renumbered 3884, 3885, and 3886. 


ARTICLE 400—FLEXIBLE CORDS. 


Section 4005 and 4007. At the present time, both of 
these Sections recognize the use of types SU and SUO 
cords, both of which involve the use of latex rubber. 
These types of cord are deleted in the Code and the 
latex rubber cords are now grouped with other rubbe 
cords under the designations § and SO. This change is 
similar to that already covered under Section 3102 where 
fixture wires type RUF and RUFF were grouped under 
the general designations for rubber covered fixture wires. 


4144, CONDUCTORS FOR SPECI 


Exception No, 3 


AL CONDITIONS 


mperature 


exceeds 60° C bur doe 


exceed 759 C, 


= Type RH cubber cover od vire, 
RFH-1, RFH-2, FFH-1 an 


fixture wire may be installed 


Section 4010. THIS IS NEW AND VERY SIGNIFI- 

CANT. ATTACHED TO RECEPTACLE PLUGS. 

Where a flexible cord is provided with a grounding con- 

ductor and equipped with an attachment plug, the plug 

shall comply with section 2559.a. and 2559.b. unless 
accepted elsewhere in this Code. 

Also, add a fine print note to this section to read: 
This requirement becomes effective January 1, 1955. 
This new provision is in line with the objective of 

Article 250 to obtain properly designed receptacles and 
plugs so arranged that the grounding terminal is readily 
identified and the possibility of polarity reversal is mini 
mized. The delayed effective date, about one year, un- 
doubtedly is warranted in fairness to manufacturers and 
other parties concerned. 

Two new Sections 4164 and 4165 have been added. 
Chey concern the new grounding type receptacles and at- 
tachment plug caps, and questions of design covering a 
more definite identification of the terminal for the con- 
nection of the grounding conductor and the question of 
the plug cap grounding member making contact with 
the current carrying contacts of the receptacle are cov 
ered. This again is another step in the development ol 


4164, RECEPTACLES-GROUNDING TYPE. 


Receptacles, 
s =~1, installed for the attachment of flexible cords cl 
have a grounding conductor, , 
e2. having maximum ratings of 15 amperes, and of 150 volts, 
3, having, 
—=--a) two current carrying contacts, and 
----b) one fixed grounding member, and 
-4, having a terminal for the connection of a grounding 


ac 














terminal, |shall have this grounding terminal of a 
distinctly different! appearance trom the other two terminals. 
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the grounding type of receptacles and plug caps, use for 
grounding portable equipment, in the interests of safety 
especially from the personal injury hazard. 


Section 4194. TRANSFORMER RATINGS. The last two 
sentences have been rewritten to clarify the point that the 
current ratings of 120 and 240 milli-amperes are for open 
circuit voltages, in the first case over 7500 volts, and in 
the second case when the open circuit voltage is 7500 or 
less. 


Section 4215. FIXTURES, LAMPHOLDERS AND RE- 
CEPTACLE PLATES NEAR GROUNDED SURFACES. 

The first sentence of this section has been changed to 
read as follows: “Ungrounded metal lighting fixtures, 
lampholders and face plates shall not be installed in con- 
tact with conducting surfaces nor within 8’ vertically etc.” 
The words in italics represent the change. 


PANEL COMMENT: There is evidently a need for 
regulation to prohibit the installation of fixtures (and 
outlet boxes) in contact with such conducting surfaces 
as conductive thermal insulations. Code Making Panel 
No. 10 recommends that Code Making Panel No. 9 con- 
sider a similar regulation in Section 3704 so that boxes 
would not be in contact with conducting surfaces. 


Section 4310. LOCATION OF MOTORS. The first 
sentence of this Section has been extended to recognize 
ventilation. The new clause reads: “Motors shall be lo 
cated so that adequate ventilation is provided.” 


Section 4322. MOTOR OVERCURRENT PROTEC. 
TION. CONTINUOUS DUTY MOTORS. 

4322 a-l. A new sentence has been added as follows: 
“For other than sealed (hermetic type) refrigeration com 
pression motors this value may be modified as permitted 
by Section 4323.” 
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electric clothes dryer branch circuit 


o. aver may be grounded by 
N separate grounding conductor 
® 

















dryer terminals 


bond to dryer 
frame or 
equivalent 


by connecting the dryer frame to the 
grounded circuit conductor (s: 
sections 2560) 
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SECTION 4362—MOTOR-FEEDER 

OVERCURRENT PROTECTION. 

RATING OR SETTING — MOTOR 
LOAD. 


This Section has been revised to read as follows: “A 
feeder which supplies a specific fixed motor load and con- 
sisting of conductor sizes based on section 4314 shall be 
provided with overcurrent protection which shall not be 
greater than the largest rating or setting of the branch- 
circuit protective device, for any motor of the group 
(based on ‘Tables 26 and 27, Chapter 10), plus the sum 
of the full-load currents of the other motors of the group. 


For large capacity installations, where heavy capacity feed- 
ers are installed to provide for future additions or changes, 
the feeder overcurrent protection may be based on the 
rated current-carrying capacity of the feeder conductors.” 

The fine print notes remain as at present. 

‘The first sentence is similar to the present Code. The 
second sentence is a significant change since it intends to 
satisfy the request of the sponsor who made the following 
suggestion: “Suggest that Section 4362 be modified so 
that it will not be necessary to change the circuit breaker 
on a feeder when a change is made in the horsepower 
rating of the motor supplied by the feeder”. 


ARTICLE 422 APPLIANCES- 
Special Provisions for Fixed 
Electrical Space Heating. 


The Scope of Article 422 has been expanded to cover 
“Fixed Electrical Space Heating”. Sections 4271 to 4286 
inclusive cover the subject and are new Code provisions. 
I believe all of us who have faced the problem of elec- 
trical space heating during the past several years with 
very little guidance from the Code will welcome these 
new provisions. 


Section 4271. GENERAL. This Section requires equip- 
ment for use with electrical space heating to be of a type 
approved for such service. The Underwriters’ Labora- 
tories list several radiant heating equipments for use 


SPECIAL PROVISIONS FOR FIXED ELECTRICAL SPACE HEATING 


4271. GENERAL 


electric space equipment shall be of 
heating . a type approved for 


space heating service 
equipment pac x 


installation shall comply ~~ 
a) with general requirements for appliances, and 
b with requirements ot following sections 


resistance the special provisions of this article shall apply 


element to electrically energized units 





resistance 


wireem-_— | _— special provisions of this article sha!! apply 
bedded in to electrically energized panels, 


panels 











—__=- _ ~~ - the special provisions of this article sh4!! ly 
to electrically energized cables 


; 
resistance’wire in cables 


heating a 
units... 





electric , 
oon special provisions of this article 


shall apply to those systems 
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where the operating temperatures on the heated surfaces 
are limited to 150 degrees F. maximum. Such systems 
usually involve panel, cable units or radiant heating units. 
U. L. also lists several fixed air heaters of the circulating- 
fan, wall insert, and surface mounting types which also 
are suitable 

This Section also requires quote “The special provisions 
of this Article shall apply to electrically energized units, 
panels and cables for space heating. They shall also in- 
clude central heating systems employing electrical heating 
units.” 

In view of the general interest and the increasing use of 
this method of heating, we are quoting all the Code pro- 
visions. 


GENERAL. Equipment for use with electrical space 
heating systems shall be of a type approved for such serv- 
ice. In addition to complying with the general require 
ments for appliances, such equipment shall comply with 
sections 4271 to 4286 inclusive. 

The special provisions of this Article shall apply to 
electrically energized units, panels and cables for space 
heating. They shal] also include central heating systems 
employing electrical heating units. 

Electrical space heating systems employing methods of 
installation other than covered by sections 4271 to 4286 
inclusive may be used only by special permission. 
Section 4272. USE. Space heating systems shall not be 
used 

(1) where exposed to severe mechanical injury unless 
adequately protected. 

(2) in wet or damp locations unless specially approved 
for the purpose. 

See also rules on Corrosive Conditions, Section 3102 
b and « 





_ Space heating system 


system shall not be installed 
where subject to severe mechanical injury 














~ Space heating system 


system shall not be installed in damp or wet 
locations, unless it is specifically approved 
for the purpose 








Conductors shall conform to requirements of Section 3102 b & 


PURE LIMITATIONS 








Space heating system utilizing 
a) embedded elements, or 








b panel 


"The operating temperatures of room surtace shall not 
exceed 66° C (150° PF), 





























operating temperature based on room temperature of 30° C, 86° | 


Section 4273. TEMPERATURE LIMITATIONS. ‘The 
operating temperature of room surfaces where embedded 
clements and panels are used shall not exceed 66°C. 
(150°F.). (Based on room temperature of 30°C., 86°F.) 


Section 4274. APPLIANCES TO BE COMPLETE 
UNITS. Panels and cables shall be installed in their 
complete sizes or lengths as supplied by the manufac 
turer. Units which are shortened or from which the 
marking labels or nameplates are missing shall not be 
installed. Units shall be suitable for use with approved 


wiring systems. 


74, APPLIANCE TO BE COMPLETE UNIT 





Fixed electrical space heating 
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Units shall be installed in their complete sizes or lengths 


supplied by the manufactures 


Units which \ 
a) have been shortened! or 
~b) from which the marking labels or nameplate 
are missing shall not be installed. 





Fixed electrical space heating unit 














TY Units shall be suitable for use with approved wiring systems, 








Section 4275. CONSTRUCTION. Heating cables shall 
be furnished complete with tactory-assembled non-heating 
leads at least 7 feet in length, and the leads shall consist 
of conductors and wiring approved for general use. 


Section 4276. MARKING OF HEATING CABLES. Each 
unit length of heating cable shall have a permanent 
marking located within 3 inches of the terminal end of the 
non-heating leads, and shall be legibly marked with the 
manufacturer's name or identification symbol, catalog 
number, and rating in volts and watts or amperes. 
Ihe lead wires shall have the following color identifica 
tions: 230 volts nominal-red, 115 volts nominal-yellow. 


Section 4277. CONTROLLERS AND DISCONNECT- 
ING MEANS. 

a. Thermostats and thermostatically controlled switch- 
ing devices which indicate an “off” position and which 
interrupt line circuit shall open simultaneously all un 
grounded conductors in the “off” position. 

b. Thermostats and thermostatically controlled switch 
ing devices which do not have “on” or “off” positions are 
not required to open all ungrounded conductors. 

See Sections 4241, 4241-b and 4241-d for disconnecting 
means for stationary appliances. 


Section 4278. CLEARANCES OF WIRING IN CEIL- 
INGS. 

a. Wiring located above heated ceilings and within 
thermal insulation shall be spaced not less than 2 inches 
above the heated ceiling and shall be considered as oper 
ating at an ambient of 50°C. The current carrying ca 
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4278, CLEARANCES OF WIRING IN CEILINGS 


a) Within thermal insulation 


ceiling 


Thermal insulation 





Wiring shall be spaced at least 2” above 


Heating pa Wiring shall be considered at an ambient 
or cable Current carrying capacity shall be compute: 


basis of correction factors of Tabl 
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Heating panel o 
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wiring tor temperat Insulation at least 2” ¢ 














pacities of conductors shall be computed on the basis of 
1, Chapter 10. 

b. Wiring located above heated ceilings and over ther- 
mal insulation having a minimum thickness of 2 inches 


the correction factor given in ‘lable 


requires no correction for temperature. 

Wiring located above heated ceilings and within a 
joist space having no thermal insulation shall be spaced 
not less than two inches above the ceiling and shall be 
considered as operating at an ambient of 50° C. 
The current carrying capacities of conductors shall be 
computed on the basis of the correction factor given in 
rable 1, Chapter 10. 


Section 4279. CLEARANCES OF WIRING IN WALLS. 
a. Where located in exterior walls, wiring shall be lo 
cated outside the thermal insulation. 


4279. CLEARANCES OF WIRING IN WALLS 
a) Exterior walls 


Heating panel or cable 


Wiring shall be located outside 


the thermal insulation 


b. Where located in interior walls or partitions, wiring 
shall be located away from the heated surfaces, and the 
wiring shall be considered as operating at an ambient of 
10°C. (104°F.); and the current carrying capacities of con 
ductors shall be computed on the basis of the correction 


factors of Table 1, Chapter 10. 


Section 4280. CONFINEMENT IN ONE ROOM. Panels 
shall not extend beyond the room in which they originate. 
Cables shall not be installed in closets, over cabinets which 
extend to the ceiling, under walls or partitions or over 
walls or partitions which extend to the ceiling, except that 
single runs of cable may pass over partitions where em- 
bedded. This requirement shall not prohibit low-temper- 
ature heat sources in closets to control relative humidity. 
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Section 4281. CLEARANCE FROM OTHER OBJECTS 
AND OPENINGS. Panels and cables shall be separated 
at least 8 inches from lighting fixtures, outlet and junc 
tion boxes, and 2 inches from ventilating openings and 
other such openings in room surfaces, or sufficient area 
shall be provided to assure that no heating cables or 
panels will be covered by surface mounted lighting units. 


Section 4282. SPLICES. Embedded cables may be spliced 
only where necessary and only by approved means, and 
in no case shall the length of the heating cable be altered. 


Section 4283. INSTALLATIONS OF HEATING CA- 
BLES IN PLASTER. 

a. Cables shall not be installed in walls. 

Adjacent runs of cable not exceeding 23, watts per 
foot shall be installed not less than 1% inches on centers. 

Heating cables may be applied only to gypsum board, 
plaster lath and similar fire-resistant materials. With 
metal lath or other conducting surfaces, a coat of plaster 
(brown or scratch coat) shall be applied to completely 
cover the metal lath or conducting surface before the 
cable is attached. 

d. The entire ceiling surface shall have a finish of 
thermally non-insulating plaster or of other approved 
material having a nominal thickness of ¥2-inch. 

e. Cables shall be secured at intervals not exceeding 
16 inches by means of approved stapling, tape, plaster 
or other approved means. Staples or metal fasteners 
which straddle the cable shall not be used with metal 
lath or other conducting surface. 

f. Cables shall be kept free from contact with metal 
or conducting surfaces. 


Section 4284. INSTALLATION OF NON-HEATING 
LEADS. Non-heating leads of cables shall be installed 
in accordance with approved wiring methods from the 
junction box to a location on the underside of the 
ceiling. Excess leads shall not be cut but shall be 
secured to the underside of the ceiling and embedded in 
plaster or other approved material, leaving only a length 
sufficient to reach the junction box with not less than 
6 inches of free lead within the box. The marking of the 
leads shall be visible in the junction box. 


Section 4285. INSTALLATION OF CABLES IN CON- 

CRETE OR POURED MASONRY FLOORS. 
Adjacent runs of cable not exceeding 234 watts per 

foot shall be installed not less than 1 inch on centers. 

b. Cables shall be secured in place by non-metallic 
frames or spreaders while the concrete or other finish is 
applied. 

c. A spacing of at least | inch shall be maintained 
between the heating cable and other metallic bodies 
embedded in the floor. 

d. Leads shall be protected where they leave the floor 
by rigid metal conduit, electrical metallic tubing, or by 
other approved raceways extending to the junction box. 

Bushings shall be used where the leads emerge in 
the floor slab. 


Section 4286. TESTS DURING AND AFTER INSTAL- 
LATION. Embedded cable installations shall be made 
with due care to prevent damage to the cable assembly 
and shall be inspected and approved before cables are 
covered or concealed. 

Cable shall be tested for insulation resistance after 
plastering or the pouring of floors. See Section 1119, 
Insulation Resistance. 
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PERSONAL COMMENT. ‘The question of computing 
feeder sizes for such loads is covered by Section 2203-h 
and we refer you to that Section for the details. It 
appears that a reference should be made under Sec- 
tion 4271 to this important feature of space heating 
covered by Section 2203-h. Section 4278 is also important 
since it covers definite requirements for conductors 
exposed to ambient temperatures in excess of 30° C. 
As an example, a No. 12 R conductor exposed to tem- 
peratures as covered by Section 4278-a-c would have a 
carrying capacity of 58% x 20 A=11.6 Amps., or a 
No. 14 conductor would be rated 58% x 15 A=8.7 
Amps. This is significant. A similar provision applies 
to wiring in walls. In this case the correction factor 
would be 82%. Section 4281 is also important. The 
provision covered by Section 4286 calling for an insula- 
tion resistance test applies only to embedded cable 
installations. 


ARTICLE 500—HAZARDOUS 
LOCATIONS. 


In view of the numerous changes made in this Article, 
it is impractical to present all the details involved in a 
presentation of this nature. We shall therefore endeavor 
to cover the important charges involved in a general 
manner, 

The principle of “positive-pressure ventilation from a 
source of clean air in conjunction with effective safe- 
guards against ventilation failure” is recognized as a 
means of reducing the hazard created by the accumula- 
tion of hazardous gases or vapors. (Sections 5001 and 
5004-b.) 


5001 nope 
So 





positive pressure ventilation 


> ~-hazard may be reduced or 
hazardous areas limited by 
installation of such ventilation 


ventilation shall operate ro 
supply clean air to area 

















feesive safe guards (i.¢., interlocks, etc.) shall be provided in the event the 
vensilagion system fails 


Under Section 5002 specific references are made to 
several new atmospheric mixtures such as ethelene, cyclo- 
propane, hexane, benzine, butane, propane and benzol 
and also dusts including aluminum, magnesium and 
their commercial alloys, also flour and starch. 


Section 5003. Under the old Code this Section covered 
provisions applicable to paints, lacquers and _ finishes. 
All of these provisions have been deleted since they are 
now covered under Article 510. The new Section 5003 
tells us that garages, aircraft hangars, gasoline dispensing 
stations, bulk storage plants, finishing processes and 
combustible anesthetics are now covered under Article 
510. 


$003 specific occupancies 





article 510 covers specifically the requirements 
for hazardous locations in 
a) commercial garages, repair and storage, 
b) residential garages 
¢) aircraft hangars 
d) gasoline dispensing and service stations 
¢) bulk storage plants 
f) areas using finishing processes 
g) areas using combustible anesthetics 























5004 class 1 locations 
b) class 1, Division 2 





- if adequate positive pressure ventilation 
from a source of clean air, 
a) is effectively safeguarded against 
ventilation failure, and 
b) prevents the communication of 
hazardous concentrations of vapor 














or gases from a Division 1 area, 








this area may be classified non-hazardous 





Under wiring methods in Section 5014 b, threaded 
electrical metallic tubing is recognized in a Class 1, 
Division 2 location, The old rule recognized any type 
of approved E. M. tubing. Under this Section flexible 
cord approved for extra hard usage may be used for 
flexibility in a Class 1, Division 2 location as covered. 

Under Section 5015—Sealing. Several new provisions 
are made to clarify the many controversial questions 
which have arisen in the past concerning this question. 
Conduit runs between enclosures not more than 36” 
long would require only one seal located at not more 
than 18” from each enclosure. When a conduit run 
leaves a hazardous location the seal may be located on 
either side of the boundary of such hazardous area. 
Ordinary conduit fittings of the “L”, “T” or “Cross” 
type would not usually be classed as enclosures if not 
larger than the trade size of the conduit. A new pro- 
vision 5015 ¢-6 covers assemblies where equipment pro 
ducing arcs, sparks or high temperatures are located in 
compartments separate from compartments containing 
splices or taps. Since the entire assembly must be 
approved the question of sealing involved with this 
new provision will rest with Underwriters’ Laboratories. 

The term “explosion-proof” has been deleted in 
several sections where enclosures are involved. The term 
approved for the purpose achieves the same end. 

Under Section 5019-a-3. Pendant Fixtures. Such fix- 
tures must not only be supplied through rigid conduit 
stems but the following new provision also applies: 
“and threaded joints shall be provided with set-screws 
or other effective means to prevent loosening.” 

Under Section 5019-b-2. Fixed lighting fixtures must 
conform to the new provision which reads as follows: 
“If lamps of a size or type which may, under normal 
operating conditions, reach surface temperatures exceed 
ing eighty percent (80%) of the ignition temperature of 
the gas or vapor involved, as determined by A.S.T.M. 
test procedure (Designation D 286-30), fixtures shall con 
form to sub-paragraph a.l. of this Section.” 

Section 5019-a-l requires a fixture to be marked to 
indicate the maximum wattage of lamps for which it is 
approved. 


CLASS 2. INSTALLATION. 


Section 5051. GENERAL. A new fine print note has 
been added which limits it to the status of a recommenda 
tion. The nature of the information given however is 
significant. It reads as follows: A similar note appears 
under 5071, Class 3 installations. 

“Equipment installed in Class 2 locations should be 
able to function at full rating without developing surface 
temperatures high enough to cause excessive dehydration 
or gradual carbonization of any organic dust deposits 
that may occur. Dust which is carbonized or is excessively 
dry is highly susceptible to spontaneous ignition. In 
general, maximum surface temperatures under actual 
operating conditions should not exceed 165° C. (329° F.) 
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for equipment which is not subject to overloading, and 
120° C. (248° F.) for equipment such as motors, power 
transformers, etc., which may be overloaded.” 


SUPPORTING COMMENT: The question of tempera- 
ture limitations with respect to organic dusts was dis- 
cussed at some length. It was pointed out that the 
temperature for immediate ignition of such dusts may 
be very much higher than temperatures which may lead 
to ignition after prolonged exposure. Some tests by 
Underwriters’ Laboratories, Inc. made with small dust 
samples heated on a hot plate indicated no ignition 
and no evidence of charring after about 16 hours 
exposure at 165° C. On the other hand, there are 
numerous cases where materials such as press-cake from 
soy bean processing and dried distillers’ and brewers’ 
grains have ignited spontaneously at temperatures under 
120° C. Dust accumulations on steam coils for grain 
driers have ignited in several cases when steam pressures 
were about 40 pounds (142° C), and dust accumulations 
in grain drier columns have ignited frequently when 
stoppage of grain movement has occurred even though 
the temperature of the incoming hot air was less than 
120° C, 

Among engineers and others who are directly con- 
cerned with fires and explosions in grain handling and 
grain processing plants, it is generally recognized that 
250° F. (121° C.) is the maximum temperature to which 
organic materials can be safely exposed over long 
periods. Among insurance companies interested in grain 
and milling risks, sustained temperatures above that 
level are definitely considered to be dangerous. 

The development of insulating materials with higher 
and higher operating temperatures, has reached the 
point where motors and other equipment with high 
temperature insulation may operate at surface tempera- 
tures which are dangerous in Class 2 locations. 

It is believed that the entire subject of ignition tem- 
peratures for various organic dusts should be _ investi- 
gated with particular reference to long-time exposure 
(3 to 6 months). Until this is done, exposure of such 
dust to temperatures exceeding 121° C. should be looked 
upon with a great deal of suspicion. Accordingly, it is 
proposed that the above fine print note be _ inserted 
immediately following 5051. 


Section 5053. SURGE PROTECTION, CLASS 2, DIVI- 
SIONS 1 and 2. 

A new sentence has been added to the second fine 
print note which reads as follows: “For ungrounded 
secondary systems, secondary lightning protective devices 
may be provided both at the service and at the point 
where the secondary system receives its supply, and the 
intervening secondary conductors may be accepted as 
the metallic connection between the secondary protective 
devices, provided grounds for the primary and secondary 
devices are metallically interconnected at the supply end 
of the secondary system and the secondary devices are 
grounded to the raceway system at the load end of the 
secondary system”. 


PANEL COMMENT: Some utility companies are re- 
luctant to run an additional overhead conductor to 
interconnect the ground at the service with the ground 
for the primary arresters. Under such conditions, sec- 
ondary arresters at the transformers and at the service 
equipment can be used to obtain effective surge protec- 
tion. Accordingly, it is proposed that the above be 
added to the second paragraph of the fine print note. 


Section 5061-b-2. FIXED LIGHTING (Class 2, Divi 
sion 2 Location) 

The old wording has been replaced as follows: “Light- 
ing fixtures for fixed lighting, if not of a type approved 
for Class 2 locations, shall provide enclosures for lamps 
and lampholders which shall be designed to minimize 
the deposit of dust on lamps and to prevent the escape 
of sparks, burning material or hot metal. Each fixture 
shall be clearly marked to indicate the maximum watt- 
age of lamp which may be used without exceeding a 
maximum exposed surface temperature of 165° C. 
(329° F.) under normal conditions of use. 


COMMENT: This change is in accord with the dis- 
cussion covered under 5051. 

A similar provision also appears under 5079-a, covering 
lighting fixtures in a Class 3 location. 


ARTICLE 510— 
Garages And Similar Occupancies. 


According to the 1951 Code, Article 510 covers garages 
and similar occupancies such as airplane hangars, gaso- 
line service stations, bulk storage plants and other 
locations where gasoline or other highiy volatile motor 
fuel is stored in vehicles, dispensed, or where service 
and repair operations are carried on with this type of 
equipment. The 1953 Code has extended the scope of 
this Article so that in addition to the above occupancies, 
finishing processes and combustible anesthetics are 
now included. As a result, the caption and text of this 
article has been changed as follows: 


ARTICLE 510-SPECIFIC OCCU- 


PANCIES. 


Section 5101. SCOPE. The new scope is very general 
in nature. It no longer refers to specific occupancies as 
before. It reads as follows: “The provisions of this 
article shall apply to occupancies or parts of occupancies 
which are or may be hazardous because of atmospheric 
concentrations of hazardous gases or vapors, or because 
of deposits or accumulations of materials which may be 
readily ignitable. It is the intent to assist Code enforcing 
authorities in the classification of areas with respect to 
hazardous conditions which may or may not require 
construction and equipment conforming to Article 500, 
and to set forth such additional special requirements as 
are applicable to the specific occupancy. 


PERSONAL COMMENT: It is significant that the 
scope of this new Article is no longer confined to the 
hazards presented by gasoline or other highly volatile 
motor fuel. It now covers deposits or accumulations 
of readily ignitable materials which are common to 
paint spraying or other finishing operations. It now 
applies to the various occupancies covered which may be 
hazardous due to atmospheric concentrations of any 
hazardous gas or vapor. The fine print note, following 
5102, referring to NFPA standards likewise is important. 
While the application of such standards is not mandatory, 
they do contain useful information to the Code enforcing 
authority in his consideration of the degree of hazard 
involved. 

Without going into all the details and a word for 
word reproduction of the new text, I shall endeavor to 
cover the important changes by comment. 
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COMMERCIAL GARAGES, REPAIR 
AND STORAGE. 


Section 5105 a. This covers the definition of a commer 
cial garage and while it is similar in some respects to 
the definition of a garage in Article 100, 


the scope 
appears to be narrower. 


It makes a distinction between 
commercial and residential garages, when used for 
storage purposes, by a provision which specifies accom- 
modations for more than three vehicles for a commercial 
garage. This provision however should not be confused 


with a one car garage used for service or repair as 
defined. 


Section 5105 b. HAZARDOUS AREAS. CLASSIFICA. 
TION UNDER ARTICLE 500. 


1. For each floor at or above grade, the entire area up 


to a level 18 inches above the floor shall be considered 
to be a Class 1, Division 2 location. 

2. For cach floor below grade, the entire area up to a 
level 18 inches above the bottom of outside doors or 
other openings which are at or above grade level shall 
be considered to be Class 1, Division 2 location. Where 
adequate positive-pressure ventilation is provided, the 
authority enforcing the Code may judge that the hazard 
ous location extends up to a level of only 18 inches 
above each such floor. 

3. Any pit or depression below floor level shall be con- 
sidered to be a Class 1, Division 2 location which shall 
extend up to said floor level, ex ept that an individual 
unventilated pit or depression may be judged by the 
Code enforcing authority to be a Class 1, Division 1 
location 

1. Adjacent areas in which hazardous vapors are not 
likely to be released such as stock rooms, switchboard 
rooms and other similar locations, having floors elevated 
at least 18 inches above adjacent garage floor, or separated 
therefrom by tight curbs or partitions at least 18 inches 
high, shall not be classed as hazardous. 


PERSONAL COMMENT: This new Section, which out 
lines the hazardous areas in commercial garages, clearly 
answers many of the controversial questions which have 
arisen in the past. The old Code, in general, designated 
any area within 4’ of the floor of a garage as a hazardous 
location. ‘The new provisions have decreased the area to 
18” above the floor. While this change appears to be 
radical, it tends to make the restrictions on electrical 
hazards consistent with hazards inherent with the vehicle 
itself. Arcs produced by starters, ignition, hot mufflers 
and occasionally sparks from same are hazards common 
to the vehicle. They have existed since the birth of the 
automobile. These spark or heat producing devices have 
been within the 4’ hazardous area for many years and 
it was inconsistent to disregard these hazards of the 
vehicle and to concentrate only on the hazards of elec- 
trical wiring and devices. This condition, coupled with 
field experience over a long period of time, was the 
principal consideration in support of this change. The 
new provisions clarify the question of floors below grade 
and give, in this respect, some recognition to the use of 
positive-pressure ventilation. The question of pits las 
been clarified and the provisions for cut-offs from adja 
cent areas, consisting of curbs or partitions 18” high also 
clarify the many questions arising in this respect. 
Under Section 5105 d, provisions for sealing appears. 
It reads as follows: “Approved seals conforming to the 
requirements of Section 5015 of Article 500° shall be 


provided, and sub-paragraph b-2 of secu 5015 shall 
apply to horizontal as well as to vertical boundaries of 
the defined hazardous areas. Raceways embedded in a 
masonry floor or buried beneath a floor shall be con 
sidered to be within the hazardous area above the floor 
if any connections or extensions lead into or through 
such area.” 


Sections 5105 e and { distinguishes the hazards of wiring 
installed in spaces above hazardous areas from the hazards 
involved with equipment, which produces arcs and 
sparks, located above hazardous areas. These Sections 
read as follows: 


“WIRING IN SPACES ABOVE HAZARDOUS AREAS. 
1. All fixed wiring shall be in metallic raceways which 
shall be construed to include Type MI cable. Cellular 
metal floor raceways may be used only for supplying 
ceiling outlets or extensions to the area below the floor, 
but such raceways shall have no connections leading into 
or through any hazardous area above the floor. No 
electrical conductor shall be installed in any cell, header 
or duct which contains a pipe for steam, water. air. gas 
drainage, or other service except electrical 

2. For pendants, flexible cord suitable for the type of 
service and approved for hard usage shall be used 

3. For connection of portable lamps, motors or othe) 
appliances, flexible cord suitable for the type of servic 
and approved for extra hard usage shall be used 

4. If a circuit which supplies portables or pendants 
includes an identified grounded conductor as provided 
in Article 200, receptacles, attachment plugs, connectors, 
and similar devices shall be of polarized type, and the 
identified conductor of the flexible cord shall be con 
nected to the screw shell of any lampholder or to the 
identified terminal of any appliance supplied 

5. If a pendant is used to supply a portable lamp on 
appliance, the female portion of a polarized pin-plug 
connector or equivalent shall be attached t@ the lower 
end of the pendant, and the male portion shall be 
attached to the cord for the portable. The connecto 
shall be designed to break apart readily in any position, 
and shall be suspended at a level not less than that 
specified in paragraph b of this section. Attachment plug 
receptacles in fixed position shall be located above the 
level specified in paragraph b.” 


Section 5105 f. 
AREAS. 

1. Equipment which is less than 12 feet above tloor level, 
and which may produce arcs, sparks or particles of hot 
metal, such as lamps and lampholders for fixed lighting, 


EQUIPMENT ABOVE HAZARDOUS 


cutouts, switches, receptacles, charging panels, generators, 
motors, or other equipment having make and break or 
sliding contacts, shall be of totally-enclosed type or shall 
he provided with suitable guards or screens to prevent 
escape of sparks or hot metal particles. 

2. Lampholders for fixed lighting shall have non-con 
ducting outer casings. 

3. Portable lamps shall be equipped with handle, lamp 
holder, hook and substantial guard attached to the 
lampholder or handle. All exterior surfaces which might 
come in contact with battery terminals, wiring terminals, 
or other objects shall be of non-conducting material or 
shall be effectively protected with insulation. Lamphold- 
ers shall be of unswitched type, and shall not provide 
means for plug-in of attachment plugs. Outer shell shall 
be of moulded composition or other material approved 
for the purpose, and metal-shell, lined lampholders, either 


102 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1953 





of switched or unswitched type, shall not be used. Unless 
the lamp and its cord are supported or arranged in 
such a manner that they cannot be used in the hazardous 
areas Classified in paragraph b of this section, they shall 
be of a type approved for such hazardous locations. 


RESIDENTIAL STORAGE 
GARAGES. 


\t the present time a residential garage may accommo 
date six cars or less. The new provision restricts this 
type of garage to three cars or less. The hazardous areas 
of such garages are defined as follows: 


5110 b. AT OR ABOVE GRADE. Whieere the lowest 
floor is at or above adjacent ground or driveway level, 
and where there is at least one outside door at or below 
fioor level, the garage area shall not be classed as a 
hazardous location. 


5110 c BELOW GRADE. Where the lowest floor is 


lelow adjacent ground or driveway level, the following 
shall apply. 

1. The entire area of the garage or of any enclosed space 
which includes the garage shall be classified as a Class 1, 
Division 2 location up to a level 18 inches above the 
garage floor. All electrical equipment and wiring within 
such hazardous location shall conform to applicable pro- 
visions of sections 5011 to 5026 inclusive of Article 500. 
2. Wiring and equipment above the defined hazardous 
location shall conform to the requirements of this Code 
for non-hazardous locations. 

3. Adjacent areas in which hazardous vapors or gases are 
not likely to be released, and having floors elevated at 
least 18 inches above the garage floor, or separated 
therefrom by tight curbs or partitions at least 18 inches 
high, shall not be classed as hazardous. 

These new requirements answer questions which have 
arisen with respect to garages attached to residences and 
the installation of heating equipment, such as an oil 
hurner in such locations. 


AIR CRAFT HANGARS. 


These occupancies are now specifically covered — by 
Section 5115 which is divided into twelve parts and 
many new provisions are made. In view of the extensive 
coverage and the fact that such an occupancy is special 
and not of special concern to the majority of ow 


readers, we will refrain from discussing this occupancy. 


GASOLINE DISPENSING AND 
SERVICE STATIONS. 


In view of the general concern with the type of 
occupancy and the many changes involved, we are quoting 
the entire provisions. 


5120 a. DEFINITIONS. This classification shall include 
locations where gasoline or other volatile flammable 
liquids are transferred to the fuel tanks (including 
auxiliary fuel tanks) of self-propelled vehicles. Dispensing 
islands are areas elevated above surrounding surfaces 
and on which are mounted dispensing pumps or other 
dispensing devices. Where an individual pump or dis 
pensing device is not mounted on an elevated island, an 
area extending 18 inches in all directions from the base 
of the pump or device shall be considered to be a 
dispensing island. 


Other areas used as lubritoriums, service rooms and 
1epair rooms, and ofiices, salesroom, compressor rooms 
and similar locations shall conform to section 5105 with 
respect to electrical wiring and equipment. 


b. HAZARDOUS AREAS. 
1. The area of a dispensing island shall be considered to 
be a Class 1, Division 1 location which shall extend 
upward to a level 4 feet above adjacent driveway level, 
end which shall include any space within or under the 
island which may contain electrical wiring or equipment. 
2. In an outside location, any area (includng buildings 
not suitably cut off) within 20 feet horizontally from any 
dispensing island or pump, or from any tank fill-pipe or 
tank vent-pipe, shall be considered to be a Class 1, 
Division 2 location which shall extend upward to a 
level 18 inches above driveway or ground level. Elec: 
trical wiring and equipment below the surface of such 
areas shall be considered to be within a Class |, Division 1 
location. 


c. WIRING AND EQUIPMENT WITHIN HAZARD- 
OUS AREAS. All electrical equipment and _ wiring 
within the hazardous areas defined in paragraph b shall 
conform to applicable provisions of sections 5011 and 
5026 inclusive of Article 500. 


d. WIRING AND EQUIPMENT NOT WITHIN 
HAZARDOUS AREAS. Wiring and equipment not 
within hazardous areas defined in paragraph b of this 
section shall conform to paragraph e and f of section 5105. 


e. CIRCUIT DISCONNECTS. Each circuit supplying 
equipment in or on a dispensing pump shall be provided 
with a switch or other acceptable means to disconnect 
all conductors of the circuit from the source of supply. 
(“All conductors” 


f. SEALING. 
1. An approved seal shall be prov ided in each conduit 


would include a grounded conductor) 


run entering a dispensing pump or other equipment on a 
dispensing island. There shall be no union, coupling, 
box or fitting in the conduit between the sealing fitting 
and the point at which the conduit enters the pump or 
other equipment. 

2. Additional seals shall be provided in conformance 
with section 5015 of Article 500, and sub-paragraphs 
a.$. and b.2. of that section shall apply to horizontal as 
well as to vertical boundaries of the defined hazardous 
areas. 

9. Grounding. Metallic portions of dispensing pumps, 
metallic raceways, and all non-current-carrying portions 
of electrical equipment, regardless of voltage, shall be 
grounded as provided in Article 250. 


BULK STORAGE PLANTS. 


This type of occupancy is covered by Section 5125 
ab-cde-f-g-h. In view of the extensive coverage, the 
many new provisions and the special nature of the occu- 
pancy, space will not permit coverage in this Article 
which is principally concerned with Code rules generally 
applied daily by a vast majority of our contractors and 
wiremen. The new provisions should be read, so that 


they may be recalled when the occasion arises 


FINISHING PROCESSES. 


This type of occupancy formerly was covered under 
Section 5003 of Article 500. The new provisions are 
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extensive and clarily many questions which have arisen 
in the past. Electrostatic spraying and detearing equip 
ment is now recognized and covered with specific pro 
visions. Here again the application is special and it is 
impractical to cover the matter in this article. The 
principal purpose of our brief comments is to call your 
attention to this subject so that you may recall and refer 
to same when the occasion arises 


COMBUSTIBLE ANESTHETICS. 


Here we have complete coverage of the hazards 
involved with hospital operating rooms, delivery rooms, 
anesthesia rooms and adjacent areas, due principally to 
the use of combustible anesthetics. We now have definite 
Code recognition and Code provisions for such a hazard 
ous occupancy, and the inspector, architect and con- 
tractor are able to proceed with the planning and 
installation of electrical wiring and devices in such 
occupancies in line with set requirements. Previous to 
now, inspection authorities faced the responsibility for 
deciding the issues involved with very little help from the 
Code. Now the question of decision rests on the Code 
and not the Inspector. We believe they will be welcomed. 
In an article of this nature, it would be impracticable 
to endeavor to cover these new provisions with due 
justice to the work involved with the preparation. We 
therefore refer you to the Code itself for the extensive 
coverage on this subject. 


ARTICLE 700.—EMERGENCY 
SYSTEMS. 


Che caption of this Article has been changed from 
Emergency Lighting to Emergency Systems, in line with 
the new extended scope. The entire text also has been 
changed. 


Section 7001. SCOPE. ‘The provisions of this article 
shall apply to the installation, operation, and maintenance 
of circuits, systems, and equipment intended to supply 
illumination and power in the event of failure of the 
normal supply or in the event of accident to elements of 
a system supplying power and illumination essential for 
safety to life and property, where such systems or 
circuits as are required by Municipal, State, Federal or 
other codes, or by any agency having jurisdiction. 

Emergency systems are generally installed in places of 
assembly where artificial illumination is required, such 
as buildings subject to occupancy by large numbers of 
persons, hotels, theaters, sports arenas, hospitals and 
similar institutions. In addition to lighting they may 
provide power for such functions as essential refrigera- 
tion, operation of mechanical breathing apparatus, venti- 
lation when essential to maintain life, illumination and 
power for hospital operating rooms, fire pumps, indus- 
trial processes where current interruption would produce 
serious hazards, public address systems, and similar func 
tions. See NFPA Building Exits Code for specification of 
locations where emergency lighting is considered essential 
to life safety. 


Section 7002. CAPACITY. Emergency systems shall 
have adequate capacity and rating for the emergency 


operation of all equipment connected to the system. 


Section 7003. OTHER REQUIREMENTS. All require- 
ments of the National Electrical Code shall apply to 


emergency systems, except as modified by this article. 
All equipment shall be approved for use on emergency 
systems. 


7004. TESTS AND MAINTENANCE. The authority 
having jurisdiction shall conduct or witness a test on 
the complete system upon installation and periodically 
afterward. Systems shall be tested periodically on a 
schedule acceptable to the authority having jurisdiction 
to assure their maintenance in proper operating condi- 
tion. Where battery systems or unit equipments are 
involved, including batteries used for starting or ignition 
in auxiliary engines, the authority having jurisdiction 
shall require periodic maintenance. A written record 
shall be kept of such tests and maintenance. 


PERSONAL COMMENT: Under these new provisions, 
it will be necessary for an electrical inspection bureau 
having jurisdiction to conduct or witness a test at the 
time of installation and periodically afterwards as per 
schedule and to keep records of such tests. Such a 
bureau must also require periodic maintenance of bat 
tery systems or unit equipments and see that a written 
record is kept of such maintenance. These new provi 
sions are considerably stronger than the old ones. 


CURRENT SUPPLY. 


Section 7011. SYSTEMS. Current supply shall be such 
that in event of failure of the normal supply to or 
within the building or group of buildings concerned, 
emergency lighting, or emergency power, or both emer 
gency lighting and power, will be immediately available. 
The supply system for emergency purposes may comprise 
one or more of the types of system covered in Section 
7012 to Section 7015. Unit equipments in accordance 
with Section 7061 shall satisfy the applicable require- 
ments of this article. 

Consideration must be given to the type of service to 
be rendered, whether of short time duration, as for exit 
lights of a theater, or for supplying emergency power 
and lighting due to a long period of current failure 
from trouble either inside or outside the building, as in 
the case of a hospital. 


Section 7012. STORAGE BATTERY. This provision 
is similar to the old provision with the exception that 
emergency power, in addition to lighting, is covered. 
[he statement regarding automobile type batteries is 
more definite. They shall not be used. Lead batteries of 
other than the sealed glass jar type should not be used. 
Previously they were not considered suitable for use for 
an emergency current supply. 


Section 7013. GENERATOR SET. This provision is 
similar to the old provision with the exception that 
emergency power is covered. A new sentence however 
has been added which reads as follows: 

“Automobile type storage batteries, dry cell batteries 
or lead batteries of other than the sealed glass jar type 
should not be used for starting or ignition uses in engine 
driven generators.” The use of the word “should” indi- 
cates a recommendation only. The provision is not 
mandatory. See Section 1103. 


Section 7014. SEPARATE SERVICES. Two services, 
each in accordance with Article 230, widely separated 
electrically and physically to minimize possibility of 
simultaneous interruption of supply. 
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Section 7015—SUB-SERVICE TAPPED AHEAD OF 
SERVICE DISCONNECTING MEANS. The provisions 
for obtaining emergency current by this method is the 
same as covered by the previous Code. The fine print 
note following this provision, under 7011-d of the old 
Code has been eliminated. It reads as follows: 

“It is recomended that where available, and in such 
locations as hospital operating rooms, separate and indi 
vidual services be required for emergency lighting.” 


Section 7016. DERANGEMENT SIGNALS. The old 
Code required such signals where possible while the new 
requires same when practicable. The distinction is 
vague. According to the definition of practicable, it 
means the same as possible. This section has been 
slightly reworded to include signals to indicate when 
battery charger is properly functioning. 


Section 7021. EMERGENCY ILLUMINATION. The 
wording of this provision is the same as now covered 
under Section 7003. 


Section 7022. CIRCUITS FOR EMERGENCY LIGHT- 
ING. The provisions of this section are similar to those 
covered by the present requirements. The wording has 
been changed in the interest of clarity but there is no 
change of substance. A new fine print note has been 
added which reads as follows: 

Emergency lighting systems should be so designed and 
installed that the failure of any individual lighting ele 
ment, such as the burning out of a light bulb, cannot 
leave any space in total darkness.” 

It appears to me that this recommendation would 
cover, as an example, the emergency lights in the 
toilets of a small theater where it would be necessary to 
install at least a two lamp lighting fixture. 


Section 7023. CIRCUITS FOR EMERGENCY POWER. 
This provision, which reads as follows, is new: 

“Branch circuits which supply equipment classed as 
emergency shall be supplied with an emergency supply 
source to which the load will be transferred automatically 
and immediate upon the failure of the normal supply.” 


Section 7024. INDEPENDENT WIRING. ‘The word 
ing has been changed principally in the interests of 
clarity. It reads as follows: 

“Emergency circuit wiring shall be kept entirely inde 
pendent of all other wiring and equipment and shall 
not enter the same raceway, box or cabinet with other 
wiring except in the case of transfer switches or exit and 
emergency lights supplied from two sources or as other 
wise permitted in this Article.” 


Section 7025. CONNECTION TO APPLIANCES. No 
change in substance. 


Section 7026. AUXILIARY SOURCE. This provision 
is new. “The requirements of section 7002 and 7011 
shall also apply to installations where the entire electrical 
load on a service or sub-service is arranged to be supplied 
from a second source such as in the instance of a power 
plant on a college campus or at a hospital with ties to 
public power systems for emergency purposes. Current 
supply from a standby power plant shall satisfy the 
requirements of availability in section 7011.” 


CONTROL. 


Section 7041. SWITCH REQUIRED. Circuits for 
emergency illumination shall be controlled through 


switches accessible only to authorized persons. Where 
two or more switches are installed to control a single 
circuit these switches shall be of the single throw type 
and be connected in parallel and at least one of these 
switches shall be accessible only to authorized persons. 
Switches in series or three and four way switches shall 
not be used. Additional switches which act only to put 
emergency lights into operation but not disconnect them 
are permissible. 


Section 7042. SWITCH LOCATION. All manual 
switches for controlling emergency circuits shall be in 
locations convenient to authorized persons responsible 
for their actuation. In places of assembly such as theatres 
a switch for controlling emergency lighting systems shall 
be located in the lobby or at a place conveniently accessi- 
ble thereto. In no case shall a control switch for 
emergency lighting in a theatre or motion picture 
theatre be placed in a motion picture projection booth 
or on a stage, except that where multiple switches are 
provided, one such switch may be installed in such 
location if so arranged that it can energize, but not dis- 
connect, the circuit. 


Section 7043. OTHER SWITCHES. 

a. Those lights on the exterior of the building which 
are not required for illumination when there is sufficient 
daylight may be controlled by an automatic light-actu- 
ated device approved for the purpose. 

b. Switching arrangements to transfer corridor lighting 
in patient areas of hospitals from overhead fixtures to 
fixtures designed to provide night lighting may be 
permitted, provided the switching system is so designed 
that switches can only select between two sets of fixtures 
and cannot extinguish both sets at the same time, 


PERSONAL COMMENT: ‘These 3 new requirements 
for control of an emergency system apply to a large degree 
io emergency illumination. The first sentence of Sec 
tion 7042 appears to be the only reference to power 
circuits. The old provision for control through one 
switch only has been replaced by the recognition of 
multiple switching under the conditions stipulated. 
Many of the old provisions remain. 


OVERCURRENT PROTECTION. 


Section 7051. ACCESSIBILITY. The branch-circuit 
overcurrent device shall be accessible to authorized per 
sons only. 


COMMENT: ‘This is the same as now required by 
Section 7042. The present requirement of Section 7041 
which permits only the service overcurrent devices to be 
placed ahead of the branch-circuit overcurrent devices 
has been deleted. Field experience indicates that it was 
impracticable to enforce in many instances. 


UNIT EQUIPMENTS. 


Section 7061. UNIT EQUIPMENTS. Where permitted 
by the authority having jurisdiction, in lieu of other 
methods specified elsewhere in this article, individual 
unit equipments for emergency illumination shall consist 
of (a) battery, (b) battery charging means when a storage 
battery is used, (c) one or more lamps, and (d) a relaying 
device arranged to energize the lamps automatically 
upon failure of the normal supply to the building. The 
batteries shall be of suitable rating and capacity to 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1953 105 





supply and maintain at not less than 91% of rated lamp 
voltage the total lamp load associated with the unit 
lor a period of at least 4% hour. Automobile type bat- 
teries or lead batteries of other than the sealed glass jar 
type should not be used 


Unit equipments shall be permanently fixed in place 
(.e. not portable) and shall have all wiring to each unit 
installed in accordance with the requirements of any of 


the wiring methods in Chapter 3. They shall not be 


the unit equipment and the service, feeders, or the branch 
circuit wiring shall be installed as required by Section 
7024. Emergency illumination fixtures which obtain 
power from a unit equipment and are not part of the 
unit equipment shall be wired to the unit equipment as 
required by Section 7024 and by one of the wiring 
methods of Chapter 3. 


PERSONAL COMMENT: This provision is new, and 
its use is subject to the permission of the authority having 


connected by flexible cords. 


Ihe supply circuit between 


jurisdiction. 


It covers only emergency illumination 
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How To Estimate 


ELECTRIC HEATING LOAD 


A roundup of design factors in electric heating application 


LECTRIC 


tion involves traditional heat load 


space heating applica- 


estimating methods modified by 
the special considerations imposed by 
the characteristics of the energy source, 
its advantages and its limitations. 

In conventional heating design the 
target is not critical. Close balance in 


heat distribution and combustion 
efficiency are characteristics of merit. 
Liberal overal! design to provide full 
heating comfort at the worst tempera 
Rate 
of fuel consumption in execess of maxi- 
unimportant. Fuel 
consumption is moderately important. 

In electric heating design the target 
may be critical. 


ture extremes is good practice. 


mum demand is 


Perfect heat balance 
can be achieved easily with appro 
individual room con 
trol. Of the energy used, 100% is con- 
verted to heat within the heated area. 
Overall design capacity is often a 
critically value necessary to 
maintain a barely acceptable inside 
temperature at the lowest outside tem- 
perature. Maximum rate of energy use 


priate zone or 


exact 


and, amount of energy use are of the 
utmost importance, 

Practical heating applica- 
tion is usually a compromise between 
traditional heating objectives and the 
realities of energy cost in the area. 

Where installed heating capacity is 
always a little more than the maxi- 
total 
season fuel consumption or energy use 
is a function of the degree-days. This 
relationship provides a useful method 
of approximating the season’s heating 
cost. 

Rate of heat loss per deg per Btu per 
hour x 24 (hours) x degree-days = 


electric 


mum heating requirements the 


by W. T. Stuart 


annual heat requirements in Btu. In 
electrical terms this will be 

Rate of heat loss per deg. in watts 
x 24 (hours) 
nual heat requirements in watt-hours. 

It may be deduced from the above 
that, for a particular structure, the 
rate of heat loss per degree tempera- 
ture difference is a factor 
modified to affect the total energy use. 
Consequently, in electric heating ap- 
plications where energy cost is im 
portant, effective heat insulation and 
control of air change become prime 


x degree-days = an- 


that can be 


considerations. 
Load Limiting 

Utility rate structures generally do 
not encourage the use of electricity 
for space heating. Distribution and 
generating capacity must be main- 
tained to serve a maximum load which 
pays off in maximum kilowatt-hours 
during relatively few days in the year. 
During the rest of the time only a 
varying fraction of that expensive in- 
produces actual kilowatt- 
hour revenue. 


vestment 


More than likely the designer will 
encounter a “demand charge” in the 
applicable rate based upon the meas- 
ured maximum peak load during the 
Therefore it the de- 
signer and the user to employ means 


year. behooves 
to avoid unnecessary peaks in energy 
use where rate structures impose such 
charges. 

Holding installed heating capacity 
to a minimum is widely advocated. 
With modern building insulation, tight 
weatherstripping of doors and windows 
and double glazing the rate of heat loss 
per unit of volume is greatly reduced. 


lhere is also a correspondingly longer 
delay in the effect of outside weather 
changes on inside temperature. As in 
sulation improves, the heat require- 
ments tend to respond more closely to 
the mean outside temperature over 
many hours. 

On this basis some designers will 
apply for a well insulated structure a 
design temperature 10 to 
higher than that tradi- 
tionally used in the area. The result 
is a system of proportionately lower 
capacity and lower maximum demand. 

Some systems are de- 
designed for a_ lower 
temperature, about 60 deg., in halls, 


minimum 
15 degrees 


residential 
liberately 


bedrooms, basements, etc. at minimum 
outside temperature while maintaining 
full comfort temperatures in the rest 
of the living quarters. This practice 
will also result in a reduction in in- 
stalled capacity and demand. 

Minimizing installed capacity to hold 
down maximum demand is not always 
effective. Lighting, cooking and power 
loads coming in at maximum heating 
demand can more than offset economies 
in heating system design. 

\nother approach to load limiting is 
automatic shedding of a portion of the 
heating load as a predetermined de- 
mand is reached. One such device is 
the load regulator. A current relay 
total load other than 
the electric heating load. At a pre- 
determined load a switching mecha- 
nism is actuated to disconnect the 240 
volt heating load and reconnect it on 
120 volts, approximately 
around the neutral. 

The effect of this switching is to 
reduce the heating load by 75% when- 


measures the 


balanced 
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ever other heavy electrical loads are 
in use. The peak use, which estab- 
lishes the maximum demand, and con- 
sequently an important part of the an- 
nual operating cost, contains only one 
quarter of the installed electrical heat- 
ing capacity. In colder climates the 
electric heating system may itself pro- 
vide the largest load. However, the 
load regulator would prevent the addi- 
tion of other heavy electrical demand 
on top of the heating load. 

With modifications of circuitry the 
load regulator can be used to provide 
other ratios than that described or it 
can be used to modify only a portion 
ot the heating load as desired. 

Where operating cost is of major 
importance, both minimum capacity in- 
stallation and load regulation may be 
used. 


Estimating Heat Loss 


The estimator will require the fol- 
lowing information from the drawings 
and specifications : 

1. Floor areas. 

2. Ceiling heights. 

3. Number and size and type of 
glazing of 
area. 
Number and size of outside doors. 
Typical wall, floor and roof sec- 
tions. 


windows and glass 


6. Volume of ventilating air. 
Several factors must be derived from 
local weather experience and heating 
practice. They are: 
1. Minimum 
perature. 


outside design tem- 


2. Desired inside temperature. 

3. Direction of maximum exposure 
(if minimums 
accompanied by winds). 

4. Area degree-days. 


temperature are 


In addition, the estimator will need 
a set of characteristic heat transmis- 
sion factors for various wall and floor 
constructions. An excellent source is 
the Heating Ventilating Air Condi- 
tioning Guide published annually by 
the American Society of Heating and 
Ventilating Engineers. 
of electric 


Manufacturers 
heating equipment 
often publish application pamphlets or 


space 


manuals containing the necessary data. 

Buildings designed to include elec- 
tric heat are usually well insulated 
and tightly constructed. Good insula 
tion can reduce the loss in a typical 
wall two-thirds. Double 
glazing will reduce glass area losses 
by more than half. The cost of elec- 
tric energy for heating will usually 
justify special care in insulation design 
and workmanship to minimize heat 
loss. 

For partitioned areas the heat loss 


section by 


ELECTRICAL 


estimate 1s developed for each en- 
closed area separately. It is usually 
convenient to work from the top story 
down. If large open floors are to be 
operated by zones, heating require- 
ments for each zone should be sepa- 
rately estimated as though they were 
actually partitioned. 

Top floor rooms will have heat 
losses through the ceiling and outside 
walls. An enclosed but unheated attic 
will modify the ceiling loss. A venti- 
lated attic space must usually be con- 
sidered as at outdoor temperature. 

Middle floor rooms will have heat 
losses through outside walls. Bottom 
floors will have losses in outside walls 
and floors. Floor losses will be modified 
will have 
heat losses through outside walls above 


by a basement. Basements 
grade, outside walls below grade and 
through the floor to the ground below. 

In some types of modern one story 
structures, notably ranch houses and 
suburban shopping centers, each room 
or area will have ceiling, outside wall 
and floor losses. 

\!l areas will have losses due to air 
changes by infiltration or essential 
ventilation, 

The usual order of listing is glass 
area, door area, exposed wall area, 
partition area (if there is a design 
temperature difference) and air 
Closets structural 
features as included as 
part of the room area (however, elec 
tric heating units must not be installed 
in closets ). 


change. and such 


columns are 


Glass areas are totaled. The ap 
propriate rate of heat loss factor in 
watts is applied and the result multi- 
plied by the design temperature dif- 
ference. The gross exposed wall area 
is reduced by the glass area to find the 
net wall area. Heat loss and design 
temperature factors are similarly ap- 
plied. Similar calculations give the 
loss through ceilings, floors or interior 


partitions. Air change is based on 


cubic content allowing 4 to 2 changes 
per hour. The amount is multiplied by 
the appropriate factor and the design 
temperature difference. 

If carried out in watts, the sum of 
the heat losses through the various 
exposures and air change will give the 


installed electric heating capacity 
necessary to balance the loss of the 
area at the design temperature dif- 
ference. 

The same procedure is carried out 
room by room until the detailed esti- 
mate is complete. 

Some special considerations are en- 
countered at first floor and basement 
levels. Floor losses into unexcavated 
but ventilated areas are based upon 


outdoor temperature in the area below 
the floor. Floor losses into a tight un- 
heated basement may be approximated 
by using 4 the design temperature dif 
ference. Floor losses into a basement 
heated to a lower temperature than the 
rooms above may be estimated on the 
basis of the actual temperature dif- 
ference, 

Floor losses in a poured slab occur 
largely through the edge of the slab. 
They may be approximated by con- 
sidering the area of the exposed sur- 
face of the slab (not just the edge) as 
a concrete wall of the same thickness 
as the slab and applying the appro- 
priate heat transmission factor 

If the basement is to be heated, suit- 
able radiation must be installed. The 
heat loss of portions of the wall ex- 
posed above ground is calculated in the 
conventional way. The heat loss of the 
walls and floor area in contact with 
the ground may be approximated by a 
heat transmission factor of 3 watts per 
100 sq. ft. per degree at 4 of the de- 
sign temperature difference. 

\ well tight, 
sionally-used basement will have little 
air change. 


constructed, occas 
Unless provision is made 
for ventilation, no air change heat 
capacity is required. 

Heat loss by transmission through 
walls may be expressed by the formula 

H U X Area X ta 

where H maximum heat loss in 

Btu per hour at design temperature 

ditference 

U = coefficient of heat transmis- 

the wall section in 
Btu per hour per square foot 
temperature 


sion of 
per degree F 
difference 
area = square feet 
t, = indoor design temperature 
minimum 
temperature 
The values may be expressed in 
electrical units. 
Ey = au 
X ta 
where E, = maximum heat loss 
in watts at design tempera- 
ture difference, 

.293 = watts per Btu per hour 
Further, .293U may be replaced by 
an electrical equivalent W, = 
.293U so that 

E, = W. X area X te 
Sensible heat loss in air change 
may be expressed H= .018 Qt, 
where Qt, = volume of outside air 
in cubic feet per hour 
Expressed in electrical units this 
becomes E, = .053 Qts 
For convenience W, X ta and 
.0053t,4 can be set up in handy tables 
or shown graphically. 


minus outdoor 


.293U X area 
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People, artificial lighting, appliances, 
notors and machinery all contribute 


heat energy to the space they occupy. 


[he sensible heat output oi ' 

age seated adult is about 70 watt 
This seldom 
heat capacity design (although it can 
be very important in heat control) be 
cause in places of assembly where the 
number of people might provide a 
substantial heat usually 
necessary to heat the empty area com 


value is considered in 


source it 15S 


fortably before the arrival of the au 
dience 

Artificial lighting in constant use 
as m stores and offices during worl 
ing 
ingly important factor in calculating 
heating well as cooling 
The the lighting 
equipment may be considered as re 
sistance heating in the area and may 
be used in totalling installed heating 
capacity 

In 


hours, is becoming an increas 


as loads 


rated wattage of 


industrial applications electri 


motor and machinery load under con 
tinuous operation will have a_ heat 
ing effect of 


electric resistance 


load in 
Heating 
capacity design may include the effect 
To of 
shutdown, however, the installed heat 
ing capacity 


an equivalent 


heaters. 
of machinery cover periods 
should be able to main 
tam a temperature of at least 40 de 
grees without the auxiliary output of 
motors and machinery 

Laundries, bakeries, commercial 
kitchens and many industrial processes 
may produce a surplus of heat in 
but heat 
available to carry the space and equip- 
ment through the off hours. Auto 
matic electric heaters 


normal operation, must he 


resistance are 
particularly adaptable to such service 
and an inside temperature design of 


50 deg. may be adequate 


Wiring Capacity 

the electric service and wiring sys- 
tem capacity must be designed to carry 
the maximum heating load in addition 
to the normal power and lighting loads 

lhe additional capacity may be cal- 
culated from the total connected heat 
ing load plus a 25% margin for wiring 
design. It should be noted that elec 
tric heating is a continuous load. Con- 
sequently the actual load on switches 
overcurrent devices and wiring should 
not exceed 80% 
pacity. 

Conventional heating branch circuits 
are 240 volt, 2 wire, No 
maximum 6f 4 kw. Overcurrent pro 
tection may be fuses or circuit break- 
ers in conventional panelboards 
Feeder capacity should be 125% of 
connected load 


of maximum rated ca- 


12 serving a 


Both branch circuits 
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TABLE 1 


Rate of heat transmission in watts per 
square foot for temperature difference indicated 


per deg. 
temp. dif. 
.33 
18 
18 


Glass areas 
Single glass .. 
Double glass . 
Hollow glass block 
Doors 
Thin panel 
1% in, solid. . 
Walls, masonry 
12 in. brick, plaster .... 
12 in. brick, furred 
lath and plaster . 
12 in. brick, furred 
1 in. blanket insulation 
lath and plaster .. 
12 in. hollow <inder block, plaster 
12 in, cinder block, 
furred lath and plaster 
12 in. cinder block, 
furred, 1 in, blanket 
insulation lath and plaster 
12 in. concrete, plaster ... 
12 in. concrete, furred, 
lath and plaster 
12 in. concrete, furred, 
1 in. blanket insu- 
lation, lath and plaster 
Walls, frame 
wood siding, wood 
sheathing, insulating 
board laih and plaster 
same with 2 in. bat insulation... 
Brick siding, wood 
sheathing, insulating 
board lath and plaster 
same with 2 in. bat insulation... 
Stucco, wood sheathing, 
insulating board lath 
and plaster du - 
same with 2 in. bat insulation. . 
Partitions, interior metal 
lath and plaster both 
sides of 2 x 4 studs..... 
plywood both sides of 
2 x 4 studs we 
same with 1 in. insulation 
Clay tile, plaster both sides 
Gypsum tile plaster both sices 
Ceilings and Floors 
3 in. reinforced concrete, 
asphalt tile floor cover'ng 
with suspended metal luih 
and plaster ceiling . 
with double wood floor 
Single wood floor, wocd 
joists, lath and plaster 
Single wood floor, wood 
joists, insulating board 
lath and plaster .. 
same with double wood floor... 
same with 3 in. mineral 
wool insulation 
Concrete basement floor 
poured on ground. 


.25 
tS 


-10 


70° 
23 
13 
13 


50° 60° 
17 20 
90 11 
9.0 11 


30° 
99 
5.4 
5.4 


15 18 
90 11 


7.5 
4.5 


13 
7.5 


3.0 5.0 6.0 7.0 


2.2 3.6 





and teeders should be carefully de- 
signed to minimize voltage drop. 
Voltage drop is of special impor 
tance in electric resistance heating sys 
tems. As a rule such systems do not 
involve substantial margins of excess 
capacity. The capacity rating of the 
units are based upon full design volt- 
From Ohms Law we find W 


age. 


CONSTRUCTION AND MAINTENANCE .. 


’R. Thus with constant R a reduc- 
tion in voltage, and consequently cur- 
rent, will appear squared in the watts 
output. Since maximum voltage loss, 
or minimum voltage at the terminals, 
will occur under full load conditions, 
excessive voltage loss may drop the 
available capacity of the system sub 
stantially below the necessary design 
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TABLE 2 


infiltration and Ventilation Air Heat Loss 
(sensible) in watts for 1000 cu. ft. per hour 
for the temperature difference indicated 


per deg. 
temp. dif. 30 40 50 60° 70° 80° 
1000 cu. ft. per hour 5.3 159 212 265 318 371 424 


How to use the heat loss tables 
GLASS 


By take-off find the square foot area of glass window. 

From the specification find the type of windows, single or double glass. 

Determine the maximum design temperature difference to be applied from local 
weather experience. 

From table 1 select the watts loss factor for the type of glazing and the design 
temperature. 

Multiply by the area in square feet. The result will be the watts transmission loss through 
the glass area at the maximum design temperature. 


Example 
8 windows 3 x 6 feet with storm sash. Design temperature inside 70° outside 10° or 
60 deg. temperature difference. 8 x 18 (sq. ft.) 144 sq. ft. glass area. The factor 
for double glass at 60 deg. t. is found in table 1 as 11 watts per square feet. 
144 (sq. ft.) x 11 1584 watts. 


WALLS 
Find the square feet of exposed wall. 
Deduct the glass area. 
Proceed as for glass area above. 

Example 
Room 20 x 20 x 8 feet, 2 walls exposed, 50 square feet of glass, frame construction, 
wood siding and sheathing, 2 in. bat insulation, lath and plaster. Design temperature 
inside 70 deg., outside 10 deg. or 60 deg. temperature difference. 2 walls 20 x 8 feet 
equals 320 square feet. Deducting 50 square feet of glass leaves 270 square feet 
of net wall area. 
From table 1 the factor for the wall construction described at the design temperature 
is 1.5 watts per square foot 

270 (sq. ft.) x 1.5 == 405 watts 


CEILING AND FLOOR 


Proceed as for walls above 


INFILTRATION AND VENTILATION 
From the specification determine the required rate of air change or the cu. ft. per hour 
capacity of ventilating equipment. One air change per hour is often used in the 
absence of specific data. Multiply the cu. ft. of required air change by the factor 
for the design temperature found in table 2. The factor is per 1000 cu. ft. per hour. 


Example 
Room 20 x 20 x 8 feet, air change rate once per hour. Design temperature 
difference 60 deg. 
3200 cu. ft. From table 2 the factor for 1000 cu. ft. 
at 60 deg. is 318. 318 x 3.2 1018 


20 x 20 x 8 





capacity at the time of peak heating 


Nominal single phase supply voltages 


demand. 


Design Voltage 


The nominal voltage rating of elec- 
tric heating equipment is 120/240 
volts. The actual standard design 
value at the terminals for the rated 
output is 118/236 volts. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


in a particular locality may be any- 
where between 110/220 and 125/250 
volts. Most will be 115/230 or 120/240 


volts. On 3-phase network systems 
nominal voltage is usually 120/208 
volts. Actual supply voltage will vary 
above and below the nominal value. 
For equipment rated at 120/240 


volts the following heating output will 
he available for the terminal voltages, 
given per 1000 watts rated capacity: 


208 volts 780 watts 
Osram walle. ken ks 870 watts 
F3D/200 WOMB, «os. cxenbes 950 watts 
MiSs Bee WOMB. S.bckccces 1000 watts 
120/240 volts 1030 watts 
EZO/ 250 WOM 6c ccisten an 1120 watts 


Examples 


An electrical heating system requires 
a design input of 34,000 watts. The 
heating equipment to be used is 
rated at 200 watts at 240 volts. The 
supply is 115/230 volts. How many 
units will be required ? 

A 2000 watt unit will deliver at the 
supply voltage given 2 X 950 (from 
the table above) or 1900 watts. 34,300 

1300 = 17.9 or 18 2-kw units. 

Electric resistance heating devices 
are constant energy heat sources. \]- 
most all other central heating systems 
employ some kind of constant tem- 
perature distribution. This is a vitally 
important distinction which must he 
considered in design, choice of ele- 
ments and layout. Unless the heat 
energy is allowed to dissipate from the 
electric heating device its temperature 
will rise indefinitely. Therefore it is 
necessary to provide 1) assured 
clearance of the devices from probable 
enclosure or blocking by drapes or 
furnishings and 2) inherent tempera- 
ture limiting controls in the equip- 
ment, 

Electric resistance heating equip- 
ment usually falls into one of the fol- 
lowing general types. 


Ceiling Panels 


Large area ceiling panels operate 
at a relatively low temperature with a 
low level of capacity per unit of area. 
A typical operating surface tempera- 
ture is 110 deg at 22 watts per square 
foot. 

Ceiling panels are installed over a 
major proportion of the total ceiling 
area. The total watts installed must 
equal or exceed the maximum rate of 
heat loss. The inherently low operating 
temperature and the large unobstructed 
radiation area permits installation 
without temperaure limiting controls 


Heating Cable 


Heating cables are insulated re- 
sistance wires in various types of 
coverings for imbedding in plaster or 
finished floors. Like large area panels, 
heating cables operate at relatively low 
temperatures with a low level of ca- 
pacity per unit of length. The cables 

(Continued on page 237) 
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CONSULT 


IDENTIFICATION AIDS 


gets behin 


A ign Soot 


PROMOTION AIDS LAYOUT AIDS 


A-W Launches 


ACKAGED sales aids for the exclu- electrical contractor with the means Is a certification plan included? No 


sive use of electrical contractors to coordinate his own sales efforts with The new program does not provide for 

are now available under a new con- powerful national adequate wiring individual job certification. Compli 
tractor program developed by the Na- promotion and area-wide programs. ance with the standards set forth in 
tional Adequate Wiring Bureau. The The introductory “Contractor Ade- the Handbook of Residential Wiring 
program is the first specific and ex- quate Wiring Sales Package” costs is encouraged but is not required for 
clusively contractor program the $10.00 and includes: 1, identification participation. 
Sureau has offered. It provides to material tying in the contractor as the Where can the “package” be ob 
individual electrical contractors the source of Adequate Wiring informa- tained? The National Adequate Wit 
benefit of sales aids and promotional tion and assistance; 2, information to ing Bureau, 155 East 44th Street, New 
materials developed by N.A.W.B. in — the contractor on the Adequate Wiring York 17, N. Y. 
its 15 years of selling electrical ade- Program; 3, wiring layout helps, pro Who sponsors the program? The 
quacy with several new items developed posal forms and wiring standard Executive Committee of the National 
specifically for the new program guides; 4, promotional material di \dequate Wiring Bureau is made up 

The electrical contractor program rected to the home owner; 5, promo of representatives from five national 
supplements the work of local adequate _ tional material directed to the merchant organizations: The National Electrical 
Wiring Bureaus and _ certification builder and 6, a large twill drop cloth Manufacturers Association, the Na- 
programs. It will greatly extend in- imprinted with the A-W slogan tional Association of Electrical Dis 
dustry adequate wiring efforts, par- Who can participate? All firms tributors, the National Electrical 
ticularly in those areas without regularly engaged in electrical con- Contractors Association, the Edison 
organized local adequate wiring pro-  tracting, No organization membership Electric Institute and the International 
motion. It will provide the individual is required. \ssociation of Electric Leagues 


112 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1953 











WOME BULDERS AGREE: Ap QUATE 
IRING 
MAKES HOMES MORE SALEABLE... 







Modernizing 
‘eel } Your Home? 
Bi) Mis 4 


oh ge 






Check 


Your Wiring 


for - 
CONVENIENCE 
EFFICIENCY 
ECONOMY 
COMFORT 
SAFETY 





MORE BUILDERS THAN EVER BEFORE ARE INSTALLING ADEQUATE WIRING 
AR a ELAR RR A TRE A TTT 





PROSPECT PROMOTION BUILDER PROMOTION 











Contractor Program 


Introductory Contractor Program Package 


Quantity Item Quantity Item 


Truck Decals — three colors Price List for Use in Reordering 
Counter Card — three colors Handbook of Residential Wiring Design 
& Drop Cloth (92” x 56”) Prospect Promotional Material 


“Wired Any Homes Lately” Newspaper Mats 

“What Happens—”’ folder Advertising Suggestions 

Instruction and Layout Aids folders Modernizing Your Home 

Contractor Instruction Folder folders Do You Live in a Haunted House 

Electrical Symbol Guide folders Check Your Wiring 

Home Wiring Plan Layout Sheets folders Spend Less Time 

Layout Cutout Cards folders Get Rid of This 

folders For Better Living (Check Guide) 

Merchant Builder Promotional Material 
“‘Here’s Why Most of Us Builders .. ."’ 


TTT TTT LL 
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MI Cable for 
Revamped 


Switchboard Feeders 


provides higher capacity and temperature range plus 
installation flexibility at Harper Hospital in Detroit 


By Fred J. Somes, Jr. 


Vice President, Motor City Electric Company, Detroit, Michigan 


EVAMPING of transformer banks 
and service to the Harper Hos- 
pital in Detroit involved removal 
of 30-year old, 500MCM, rubber-cov- 
ered feeders (two per leg) to the main 
switchboard. Insulation on _ these 
cables, which lay in a floor trough 
underneath the board, was thoroughly 
baked out 


cessive 


and ex- 
temperatures in the 


due to overloads 
ambient 
Plans and _ specifications 
called for replacement of the old feed 
ers with SOOMCM AVA 


enclosure. 
new type 
cables. 

The project was figured according 
to this design and the contract awarded 
to Motor City Electric Company on a 
competitive basis. When MCE engi- 
neers began detailing installation pro- 
cedure they 
(1) a ten-month delivery on 
AVA cable at that time; (2) congested 
areas behind the (3) 
relocation of existing conduit circuits 
and switch equipment to make way for 
the new feeders ; 


encountered these ob- 


stacles : 


switchboard ; 


and (4) maintenance 
of an absolute minimum of down-time 
during the changeover. 

While 
method of 
staff 
using the 


searching for a 
doing the 


compact 
job, the MCE 
investigated the possibility of 
new Safety Mineral In- 
sulated Wire (Type MI, approved and 
recognized in a new Article 330 of 
the 1953 National Electrical Code). 
These conductors are insulated with a 
highly compressed refractory mineral 
insulation (magnesium oxide) encased 
in a liquidtight and gastight metallic 


tube sheathing (copper). This type of 
cable was available for immediate de- 
livery. 

Based on careful engineering study, 
Motor City Electric recommended this 
alternate feeder design: Two No. 4/0, 
type MI cables per leg from the trans- 
former banks (three 200-kva, single- 
4800/ 220-volt 
formers per bank) to sectionalizing 
breakers at the top of the main switch- 
board. The 4/0 MI cable would carry 
435 amperes per leg when the 200-kva 
transformers were fully loaded and 
operated at about 110°C. Manufac- 
turer’s recommendations call for oper- 
ating temperatures up to 250°C. with 
voltage drop as the governing factor. 
Since the actual length of the longest 
run was about 25 feet, voltage drop 
would be less than 1%. MCE engi- 
neers also felt that there was ample 
capacity in this system to carry over- 
loads up to 50% 
former failure. 


phase, outdoor trans- 


in case of a trans- 


This alternate feeder design was ac- 
cepted by the project consulting engi- 
neers, Snyder & McLean, Detroit; by 
Harry Caddell, Harper Hospital engi- 
neer ; and approved by special permis- 
sion of the chief electrical inspector of 
the City of Detroit. 

Actual installation of the cable was 
comparatively simple. The 0.699-in. 
outside diameter of the cable permitted 
it to be slipped down through the 
switchboard congestion for bus bar 
connection. The group of 12 cables 
(from two transformer banks) were 


OE OREN RR Riis Caan 
bm | 


coe 





THROUGH CONGESTED AREA behind 
main switchboard the 4/0 MI cabies 
(0.699 O.D.) snake down to bus bar 
lugs with room to spare. No existing 
conduits had to be shifted. 


racked in double-tier on cross-brackets 
behind the board, went down a wall 
and fanned out to the two floor troughs 
where connection was made to trans 
former buses. Non-ferrous straps and 
brass bolts were used to eliminate any 
possibility of eddy currents. Ample 
air space was left between conductors 
to permit free air circulation and heat 
dissipation. No existing equipment had 
to be removed or relocated to make 
room for the new feeders. 


Lug Terminations 


Probably the most critical operation 
on MI cable is termination of conduc 
tors at lugs and connection points 
This need not be complicated or dith 
cult. Section 3307 of the 1953 Na 
tional Electrical Code reads, “At all 
points where mineral insulated, metal 
sheathed cable terminates, an approved 
shall be provided immediately 
after stripping to prevent entrance of 
moisture into the mineral insula- 
tion. . In this case, the two No 
4/0 MI cables per leg terminated in 
(Allen 
tvpe) lug at the bus bars. 

\pplication of the moisture seal and 
terminal insulation followed this pro- 
cedure: After the conductor 
stripped a shallow cup was gouged out 
of the mineral insulation between wire 
and sheath. This was immediately 
filled and painted with DC-804 Silt 
cone Resin to produce a moisture seal 
Next, the conductor between 
sheath and lug was wrapped with lay- 


seal 


a double solderless set screw 


was 


area 
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TERMINAL CONNECTIONS ot bus con- 
sist of double solderless lugs (arrows 
with built-up insulation consisting of 
Silicone Resin moisture seal around bare 
conductor ond mineral insulation 


a 


TEMPORARY TRANSFORMER BANK at left 
maintained continuous electric service while permanent bank 
at right was revamped and new feeders installed 
then shifted to next bank to be rebuilt 


tormers were 


ers of R-10 Silastic 
to a thickness the 
sheath. A the Silicone 
was applied to this level-wrap. A final 
Silastic from 
the lug back over the cable sheath was 
applied and coated with the Resin. A 
similar the 
terminations at bus 


tape (3” x 0.010") 


level with cable 


coat of Resin 


overlay wrap of tape 


technique used on 


the 


was 
transformer 
connections. 

Concurrent with the feeder installa- 
tion was the revamping of the trans- 
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AFTER GOING DOWN WALL behind 
board, MI feeders fan out at base to 
enter two existing floor troughs enclosing 
old 500MCM feeders. Asbestos-cement 
plates cover opening for lug connections 


a 


a 


%, 
] 
{ 

& 





foreground 


Trans floor troughs at 


installation of 
isolating disconnects. To keep 
down-time to an minimum, 
a temporary set of three 200-kva trans- 


former banks including 
new 
absolute 
formers were used to maintain 
tinuous through 
temporary feeders to the switchboard 
When one group of feeders and trans 
formers were completed, a quick switch 
was made from the temporary setup 
to normal The “stand-by” 
transformers then shifted 


con- 


electrical service, 


service 


were and 


PERMANENT TRANSFORMERS 
electrical service rehabilitation project. Secondary buses enter 
building 
secondary feeders connect to these buses 
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RACKED MINERAL-INSULATED FEEDER 
cables leave switchboard bus and trans 
fer breakers in double tier at back of 
board. Ample space between cables pro 
vides free air circulation 


involved in the hospital 


near top of units. New MI 


used for the next bank to be rebuilt 

The application of MI cable to this 
specific rewiring problem transformed 
what might 
ridden 


have been an obstacle 
into a 


saving installation. 


project simple, time 
Hospital authori 
ties liked the dispatch with which the 
job was accomplished; like the addi 
tional feeder capacity for emergencies ; 
and are pleased with the assurance 
that high ambient temperatures will 
not affect the 


feeder insulation 
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LARGE CAPACITY SERVICES 
On 208/120 Volt Network Systems 


Increasing use of large capacity services with inherent heat prob- 
lems demands safe installation to prevent fire hazard and better 
understanding of fundamental design and application principles. 


HE use of large capacity services 

on 208/120 volt ac network sys- 

tems is increasing rapidly, and 
presents an ever increasing challenge 
to see that installations are safe and 
will not eventually become fire hazards. 
Failure to consider the fundamental 
principles of design for these services 
results in an inefficient use of copper, 
excessive heating, and a lack of all the 
elements of safety. Since the job of an 
electrical inspector is not that of a 
trouble shooter, the time to nip sources 
of later trouble in the bud is through 
the application of fundamental prin- 
ciples in the approval of layout draw- 
ings. 

Set forth briefly here are the im 
portant fundamentals which affect 
these problems, factors covering the 
heating of large services, and the prac- 
tical application of these to the job 
itself to provide a well designed serv- 
ice incorporating all the elements of 
safety. 

There are five major points to be 
considered, as follows: 1) bus config- 
uration and conductor assembly; 2) 
magnetic induction heat losses; 3) 
ventilation of equipment as well as 
room; 4) arrangement of neutral; and 
5) grounding. 


Fundamentals 


1. Bus configuration and conductor 
assembly, First, consider cable and its 
ability to carry current for the same 
temperature rise under different con- 
ditions. 

For direct current where the current 
is distributed equally throughout the 
cross section the capacity of a con- 
ductor may be increased proportion- 
ately within fairly large limits merely 
by adding cables or bus bars and allow- 
ing a reasonable air space for cooling. 

The Code restricts the carrying ca- 
pacity of cables based on the manner 


By Eustace C. Soares 
Industrial Engineering Services, New York, N. Y. 


in which they are installed. Take any 
one type of cable, as Type R, and ex- 
amine its carrying capacity for various 
conditions (Table I). For the best 
condition (a single conductor in free 
air) to the worst cited in the Code 
(7 to 9 conductors in a raceway), 
there is a reduction in current carrying 
capacity to only 434% of the available, 
without considering the other poten- 
tiality of a room temperature more 
than 30° C (86° F), which would re- 
duce the carrying capacity still further. 

Then consider what happens when 
30 conductors are put in a raceway 
helter skelter. It is obvious that this 
should not be done yet there are many 
such installations in service. 

When alternating current is con- 
sidered, the problem of increasing ca- 
pacity may become complicated. Add- 
ing copper bars or cables in parallel 
does not increase the curretit carrying 
capacity proportionately and in fact 
this practice can easily reach the 
point where an additional bar or cable 
may cause virtually no increase in 
capacity. This is due to the well 
known “skin effect”. 

Using 3 in. by 4 in. rectangular cop- 
per bars in parallel, tests have shown 
that current capacity is not increased 
proportionately to the number of bars 
in parallel. The comparative figures 
are shown in Table II. For the same 
temperature rise with a single bar, a 
current carrying capacity of 600 
amperes per bar is obtained, which unit 
capacity constantly decreases as bars 
are added till with 12 bars the capacity 
per bar is only 242 amperes, less than 
50% of the original. Note also that 
in going from 10 to 12 bars the last 
two bars resulted in a capacity increase 
of only 75 amperes per bar, or 124% 
of the capacity of the same bar when 
used alone, This means that 8 times 
as much copper as was necessary had 


to be added. It is plain then that acd 
ing bars in parallel is not the economic 
way to get increased capacity, for such 
increase may be ridiculously smallei 
than it appears it should be. 

Then again when dealing with large 
capacities a further distortion of cu 
rent density results due to the inte 
action of the magnetic fields between 
phases. This is known as proximity 
effect and depends on the current as 
well as the spacing and arrangement 
of the conductors. 

Note in Table II that in going from 
10 to 12 bars the last two bars resulted 
in an increase of only 150 amperes, or 
75 amperes per bar, just 124% of the 
capacity of one bar alone. Note also 
that one 3 in. by 4 in. bar can operate 
at a current density of 1,600 amperes 
per square inch and that the density 
constantly reduces till when 12 bars are 
used in parallel the average current 
density drops to 644 amperes, only 40% 
of a single bar. 

2. Magnetic and Induction Heat 
Losses. Next, consider the magnetic 
field surrounding a conductor. It var- 
ies as the square of the current. The 
magnetic effect of a current of 4,000 
amperes is thus 64 times as great as 
that of a current of 500 amperes al- 
though the current is only eight times 
larger. 

Any conductor placed within an al- 
ternating magnetic field will have in- 
duced in it an electromotive force or 
voltage which will cause an induced 
current to flow within the conductor: 
while if the conductor is magnetic a 
magnetomotive force also will develop. 
Both vary with the strength of the 
magnetic field or as the square of the 
current and both represent heat losses 
which may become appreciable. 

If a magnetic conducting material 
such as steel is placed within an alter- 
nating magnetic field two losses result : 
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TABLE Il. 


Comparison of Current Carrying Capacity of Parallel 
Bus Bars for the Same Temperature Rise 


(Using 3” x 4e” Rectangular Copper Bars) 


TABLE I. 


Comparison of Allowable Current Carrying Capacity 
of 500 MCM Type R Insuiated Conductor in Amperes 


Amperes Percent 


Average 

Current Average Current 

Number Carrying Capacity Density 
of Square Capacity per Bar Amperes per 
Bars Inches (Amperes) (Amperes) Square Inch 








515 
320 


100 
62 


1. Single conductor in free air 


2. Three Conductors ina 
raceway 





3. Four to six conductors ina 256 50 %, 600 600 


raceway 


4. Seven to Nine conductors in a 
raceway 


5. Thirty conductors in a raceway 





1Y% 
2% 
3%, 
4", 











a magnetic or hysteresis loss, and an 
induced current loss. 

If a non-magnetic conducting ma 
terial such as aluminum alloy is placed 
within an alternating magnetic field 
one loss results; an induced current 
The losses in either material will 
depend on the distance from the center 
of the conductor and will vary approx- 
imately as the square of the distance. 

3. Ventilation of Equipment as well 
as Room. 


loss. 


In ventilation it is necessary 
to deal with and understand the prop 
erties of heat flow. 
hotter body to a cooler body, never the 
The ratio of heat flow is a 
function of the temperature difference 
The terms hot and cold are relative 
only. For instance, heat flows from a 
body having a temperature of 400° F 
to a body having a temperature of 300° 
F although both bodies are not only 
hot, but very hot. 
transfer 


Heat flows from a 


reverse. 


The rate of heat 
depends on the medium. 
Water is a good heat transfer medium. 
On the other hand, air is a poor heat 
conductor ; in fact, it is used as a heat 
insulator very effectively as evidenced 
by storm windows, which depend for 
their insulating value on a relatively 
thin layer of air trapped between two 
glass surfaces. 

Only a few watts are required to 
raise the temperature of a sealed metal 
enclosure or room materially, if air 
that cannot circulate outside the en- 
closure or room is depended on to con- 
duct the heat away. Temperature rise 
of conductors within a sealed or non- 
ventilated enclosure can be considered 
roughly as being double what it would 
be if means were provided for a natural 
free air circulation. 

4. Arrangement of Neutral. It is 
well established that the neutral must 
run in the conduit with the phase wires, 
or undue heating will develop. By the 
same token, although not as well rec- 
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1,600 
1,333 
1,044 
733 
644 


500 
392 
275 
242 


1,500 
2,350 
2,750 
2,900 








ognized, when conductors are run in 


the open even a small piece of struc- 
the 
neutral and the phase wires may cause 


tural steel interposed between 
undue heating. 

5. Grounding. With a given voltage 
the maximum current that will flow in 
a circuit is dependent on the resistance 
or impedance of the circuit. That fact 
is of great practical importance when 
fault currents are considered, and de- 
termines the grounding 
which must be employed. As stated in 
Chapter 10 of the National Electrical 
Code, “It should be noted that even 
the best grades of rubber insulation 
will deteriorate in time, so eventually 
will need to be replaced”. Since most 
faults occur to ground we must never 
lose sight of that fact. 


method of 


Application of Fundamentals 


How the application of these funda- 
ientals as outlined above affect a large 
capacity service is discussed below. 

1. Bus Configuration and Conductor 
Assembly. The service and load feed- 
Take 
a case where ten 500 MCM cables are 
used per There is 
wrong in throwing 


ers may consist of cable or bus. 
phase. nothing 
these 30 phase 
cables plus the neutral cables in a steel 
duct or trough, if the very high price 
of reduced capacity is acceptable. This 
method is not uncommon, and because 
the high reduction of capacity to be 
expected is usually not considered, the 
cables are fully loaded when carrying 
perhaps even less than 50% of the 
allowable carrying capacity of three 
conductors in a raceway. This results 
in another source of undue heating and 
may cause hot spots that will create a 
fire eventually. 

If however, unless the run were very 
short, the cables were racked to give 
free access to air circulation and set 
up in groups of A, B, C & N, an in- 


stallation giving less voltage drop, bet 
ter regulation, reactance and 
less temperature rise for the same cur- 
rent will result. Also, when multiple 
cables are used they should be pro- 
tected with limiter lugs on each end. 
Multiple rectangular bus bars on 
4 inch spacing is a very common prac- 
tice much to be deplored. Reference 
is made here to 60 cycle ac circuits, 
and not to de circuits where such a 
practice would be perfectly correct 
within wide limits. By paying some 
attention to configuration, a 
reduction in heating will result, 
Table III shows that, for the same 
temperature rise and with proper spac 
ing only, the same number and _ size 
of copper bars will carry 
15% 


lower 


bus 


more current for 2 bars, 
28% more current for 3 bars and 
18% more current for 4 bars. 

There is the increase in 
capacity for 3 bars as compared with 
2 or 4. Why? Going back to the 
fundamentals, it is seen that the skin 
effect of alternating current causes the 
current to crowd to the outside edge 
of the conductor, so that the copper in 
the center of the conductor is working 
inefficiently. For 2 or 4 bars there is 
no copper exactly in the center of the 
conductor while for 3 bars one bar is 
exactly in the center of the conductor. 
Spacing the three bars in special con- 
figuration removes one of the con- 
ductors from the center of the conduc- 
tor and up goes the carrying capacity, 
in this case 28%, 

Assume a commonly used arrange- 
ment of 4—} by 4 bars on 4 inch spac- 
ing, referred to as a 4,000 ampere bus. 
Table III shows such a bus is capable 
of carrying only 2,800 amperes for a 
30° C rise over a 40° C ambient (4 sq. 
in. of copper). Using only 3—} by 4 
bars, and arranging them properly, re- 
sults in a capacity of 3,120 amperes 


greatest 
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Capacity Square 
‘4x4 Bars Inches 


TABLE Ill. 
Current Carrying Capacity — Rectangular Copper Bars 
(30 deg C Rise Based on a 40 deg C Ambient) 


ALL 44” SPACING 


Current Capacity Square 
Density '4x6 Bars Inches 


Current 
Density 





| 1,220 


i 1,925 
1 2,440 
MIL 2200 


3,720 4.15 


Amps 


Capacity Square per 


1,220 


962 


813 


700 


896 
or equivalent to 3,585 am- 
peres for 4 square inches. 


(4” x 5/16” ventilated bus) 


Current 
Density 


“%4x4Bars Inches Sq. Inch 4x6Bars Sq. Inch 


1,660 1%” 1,107 


2,620 873 


3,320 738 


3,815 


Percent 

increase 
Current in Capacity 
Density with 
Amps__ Improved 
per Configura- 
tion 


Capacity 





Ky _ 
2,220 
3,120 


| 3,315 


be tapped. 














1,110 


1,040 


830 


The arrangements shown at left are the most effi- 
cient for 3 or 4 bars but do not lend themselves 
readily for practical use especially if the bus is to 


The above values do not take into account the loss 
in carrying capacity owing to proximity effect. 


3,020 1,007 


4,250 944 28 


4,515 752 18 








for only 3 sq. in. of copper. With 25% 
less copper an increase of 114% in 
carrying capacity is obtained. Why 
then are copper bars put on 4 inch 
spacing? It can be assumed that it is 
only the outgrowth of a habit pattern 
of the de days that still persists in too 
many places, It is estimated that mil- 
lions of pounds of copper have been 
wasted over the years, surely an eco- 
nomic waste. 

If a single flat bar in a 3 phase cir- 
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cuit is used with the phases closely 
spaced, the most efficient arrangement 
results, giving high current carrying 
capacity and very low reactance. Note 
the current carrying capacity of a 
single bar in Table III. By using 
multiples of this arrangement, an in- 
terleaved bus is obtained in which the 
phase relation of the adjacent bars 
then become A, B, C—A, B, C, etc., 
depending on the number of circuits 
used. This is a simple construction, 


and although it has relatively weak 
mechanical strength, and the end con- 
nections may be complicated, it has low 
reactance and low voltage drop and 
with proper supports is much used, 

Aside from interleaved bus, venti 
lated square bus offers the only worth- 
while way of designing any bus of 
more than 4 bars. The use of more 
than 4 bars in an ac bus is inadvisable 
from any angle, yet the practice per- 
sists. 

2. Magnetic and Induction TJleat 
Losses. These factors must be reck 
oned with in enclosure design. If 
not, undesirable and unnecessary heat- 
ing will result. Since these losses vary 
as the square of the current they be- 
come increasingly more important as 
capacity increases. 

Enclosures cannot be designed on 
the basis of voltage clearance only. If 
not given proper consideration in de 
sign work, not only does excess heat- 
ing occur, but also annoying magnetic 
noise. In the great majority of in- 
stallations where noise is a factor it is 
nearly always due to neglect of mag- 
netic and induction effects. 

Consideration must also be given to 
proximity of building steel and to the 
distance from the center of a conductor 
to its enclosure side, or any other mag- 
netic material in the close vicinity. 

3. Ventilation of Equipment as well 
as Room. It is impossible to transmit 
current without using power. This 
power is expended as heat and is the 
I’R loss. For a given conductor this 
loss then varies as the square of the 
current. Twice the current means 
four times the loss in watts. 

Two things are obvious. Whenever 
electricity is transmitted heat 
occurs, and that heat must be removed 
if temperature rise is to be kept within 
bounds. The larger the capacity the 
greater the loss and the greater the 
need for removing the heat generated. 
While it is possible to neglect ventila- 
tion in a small capacity circuit with- 
out undue temperature rise, ventila- 
tion becomes more and more essential 
as the circuit capacity increases. 

Enclosed equipment then should be 
ventilated by providing proper means 
for air flow. Ample size openings at 
top and bottom of an enclosure provide 
better air circulation than if the entire 
front of the enclosure were removed. 
From tests it has been determined that 
if equipment carrying 2,000 amperes 
or more is enclosed and not ventilated, 
the temperature rise will be approxi- 
mately double what it would be if it 
were properly ventilated. For instance, 
doubling the size of such an enclosure 
has no appreciable effect. 


loss 
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The problem of ventilation goes fur- 
ther than the enclosed equipment it- 
self, and must extend also to the room 
in which the installed, 
Inlet openings of the proper size at the 
floor level and openings at the 
ceiling level must be provided. More- 


equipment is 

exit 
over such openings must be placed 
where they will have real value. To 
have openings which by their very 
nature and location will be blocked 
up in time will not be a solution. 

Under certain conditions it is essen- 
tial that equipment must be totally en- 
closed, but in such cases the equipment 
should be derated to allow for inability 
to properly remove the normal heat 
losses and thus keep the temperature 
rise within safe bounds. 

4. Arrangement of Neutral.  Be- 
cause it permits a simple layout, switch- 
boards for 3 phase 4 wire systems have 
been built in which the service supply 
cables enter the top of the switchboard, 
the phase wires go through the serv- 
ice equipment to a bus usually on the 
bottom of the 
neutral runs across the top. 


switchboard, and the 
In nearly 
all cases some of the steel structure of 
the switchboard becomes interposed be- 
tween the neutral and the phase wires. 
As the feeders leave the switchboard a 
tap from the neutral completes each 4 
wire feeder circuit. For such arrange- 
ments where total currents did not ex- 
ceed 1,000 amperes with a correspond- 
ingly small neutral current, the excess 
heating was small and presented no 
problem. Nevertheless, there was some 
excess heating. 

However, as the capacity of circuits 
increased the heating caused by that 
excessive and 
\n unbalance of 200 
amperes in a 3,000 ampere circuit is 
not unusual. 
more than enough to cause trouble if 
any of the steel structure is between 
the phase wires and the neutral. 

5. Grounding. Both the Service 
Ground and the Equipment Ground 
introduce an element of safety to per- 
sonnel, equipment and property. Both 
must be installed in accordance with 
the accepted rules. Particular atten- 
tion must be paid to insure operation of 


arrangement became 


very noticeable. 


That unbalance is much 


the overcurrent devices on fault cur- 
rents, 


Recommendations 


The proper time to insure the best 
installation is when drawings are sub- 
mitted to the Inspection Department, 
and not after the job is installed. 
Specific recommendations for the five 
points discussed above are given be- 
low. 

1. Bus configuration and conductor 
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assembly. Approved carrying capac- 
ity for cables are given in the Code, 
which can be used as a guide, keeping 
in mind the various conditions which 
influence the carrying capacity. These 
include cable, 
installed in three 


conditions 
whether 


type of 

free air, 
cables or more in a single raceway, 
room temperature (if over 30° C), and 
use of multiple cables in a raceway or 
trough (Table 1). 

For bus temperature rise must be 
The old rule of 
1,000 amperes per square inch, or for 
that matter any other rating per sq. in., 


considered a guide. 


is meaningless. For one square inch 
of copper bar the carrying capacity 
of 1,000 amperes is conservative, but 
as square inches go up density goes 
down for every square inch added. 
Note the data in Table II. 

AC busses, other than interleaved, 
should consist of not more than 4 bars, 
with the configuration giving the least 
temperature rise. Where higher capac- 
ities are necessary, square ventilated 
bus should be used. This does not mean 
that nothing else can be used, but the 
most 
cases and are practical and convenient. 

2. Magnetic and Induction Heat 
Par. 3018 of the Code states: 

. Where a current of more than 50 
amperes enters a metal enclosure the 
conductors . .. shall be so arranged as 
to avoid overheating of the metal by 
induction”. Table IV shows distances 
from steel to centerline of conductor 
which are based on a 10° C rise of the 
steel enclosure when carrying currents 
as listed. These data may be used as an 
guide. An 
bus duct may be considered as carrying 
only that current carried by one of its 
component circuits, not the total rating 
of the 


arrangements cited wiil cover 


Losses. 


approximate interleaved 


bus. If the busway makes a 
right angle turn all distances should 
be increased to the next higher rat- 
ing. 

If an enclosure and its structural 
members are made of aluminum alloy 
of the same cross section as the re- 
quired steel all of the distances shown 
in Table [V may be reduced materially, 





TABLE IV. 


Distance from Steel Enclosure 
to Centerline of Conductor 


Inches 


Amperes 


1,000 6 
2,000 10 
3,000 12 
4,000 14 











but in any event should be somewhat 
more than necessary for voltage clear- 
ance only, and preferably should be 
little actual 
3,000 amperes or more. It is recom- 
mended that where actual currents ex- 
ceed 3,000 amperes that enclosures be 
made of aluminum alloy. Tests have 
shown that with a load of 3,500 
amperes there is a saving of 1,000 watts 
loss if an aluminum alloy enclosure is 


decreased where load is 


used instead of a steel enclosure, both 
having the same dimensions as referred 
to. 

3. Ventilation of Equipment as well 
as Room. Enclosed equipment as well 
which it is installed 
should be properly ventilated. 

Enclosures should have an opening 
at extreme top and bottom the full 
width of the enclosure and not less than 
4 inches high, but preferably 6 inches, 
protected with the proper screening. 
The rest of the enclosure should be 
covered to get the full chimney effect 
of air circulation. 

The room in which equipment is 
housed should have an effective inlet 
opening near the floor having an area 
about 5% of the square feet of area of 
the room and arranged to bring in 
outside fresh air. A similar sized exit 
opening near the ceiling and at the 
opposite end of the room should be 
arranged to deliver the air to the out- 
side or to some room where an ab- 
normal high temperature does not pre- 
vail. 

4. Arrangement of Neutral. The 
neutral should follow the phase wires 
through the distribution center. The 
neutral should not be carried across 
the top of the switchboard unless no 
steel whatever, not a single structural 
between the 
There 


as the room in 


member, is interposed 
phase wires and the neutral. 
should be no exception to this. 

5. Grounding. Particular attention 
should be paid to equipment ground 
impedance. All 
have a ground strap extending the full 
length of the switchboard and bonded 
to each upright section. Also the serv- 
ice ground should be 25% of the capac- 
ity of Bonding and the 
use of copper jumpers should be used 
to maintain a permanent low equip- 
ment ground impedance. On the cir- 
cuits with 4,000 ampere overcurrent 
protection the equipment ground im- 
pedance must be in the 
1/100th of an ohm, 

Special effort taken at the design 
stage to insure compliance with the 
above fundamentals will result in less 
work for the trouble-shooter and a 
more efficient and economical 
the equipment. 


switchboards should 


the service. 


order of 


use of 
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IAEI SILVER JUBILEE CONVENTION PROGRAM 


Monday, Sept. 21 

Session Chairmen — International Officers 

Charter Presentation to Canadian Chapter 

“The Utility Viewpoint of Uniform Inspection" —M. E. Skinner, 
vice president and director of sales, Union Electric Company 
of Missouri. 

“IAEL and NFPA—A Team for Safety’ —Percy Bugbee, general 
manager, National Fire Protection Association. 

“Some Technical Aspects of National Standards’ —R. S. Moulton, 
technical secretary, NFPA. 

“Six Divisions of the Service’’—R. A. Millermaster, manager of 
development, Cutler-Hammer, Inc. 

Forum — Code Discussion and Inspectors’ Problems 


Tuesday, Sept. 22 

Forum — Informal Code Discussion —early morning 

Session Chairmen — Eastern Section Officers 

“The Electrical Manvacturer's Contribution to Safety’—W. J. 
Donald, managing director, National Electrical Manufacturers 
Association. 

“Contractor and Inspector Relations''—E. R. Cornish, director of 
research, National Electrical Contractors Association. 

“The Evolution of Safety in Manufacturing X-Ray Equipment’ — 
J. E. Berg, Coolidge Laboratory, X-Ray Dept., General Electric 
Company. 

Forum — Code Discussion and Inspector Problems 


Wednesday, Sept. 23 


Forum — Informal Code Discussion —early morning 

Session Chairmen — Northwestern Section Officers 

“The Insurance Interest in Electrical Safety'’—L. A. Vincent, Stock 
Fire Insurance Group, National Board of Fire Underwriters; 
and Dale F. Auck, Mutual Insurance Group. 


Session Chairmen (afternoon)-- Southwestern Section Officers 

“Organized Labor's Interest in Sound Electrical Inspection” — J, 
Scott Milne, international secretary, International Brotherhood 
of Electrical Workers. 

Symposium —"'Coordinated Protection of Electric Motors’ — Mod- 
erator: L. D. Price, manager, Engineering and Safety Regula- 
tions Dept., NEMA. 

“Why Electric Motors Need Protection” —R. H. Smith, Motor 
and Generator Section, NEMA 

“Inherent Overheating Motor Protection’’—V. G. Vaughan, 
Automatic Temperature and Industrial Control Sections, 
NEMA. 

“Motor Controllers'’—J, J. Mellon, Industrial Control Section, 
NEMA. 

“Motor Branch Circuit-Breakers"’ —J. C, Ingram, Molded Case 
Breaker Section, NEMA. 

Question and Answer Period on Switches —H. 
Switch and Enclosed Breaker Section, NEMA, 


1. Stanback, 


Thursday, Sept. 24 


Underwriters’ Laboratories Day — inspection 
Laboratories. 


Evening — Silver Jubilee Banquet and Dance 


trips through the 


Friday, Sept. 25 


Forum — Informal Code Discussion —early morning 

Forum Discussion — Chairmen: Canadian Section Officers 
Topic: Canadian Electrical Code. 

“Role of Electrical Controls in Modern Gas Appliances" — Eskil |. 
Bjork, president, Peoples Gas, Light and Coke Company of 
Chicago. 





IAEI To Meet In Chicago 


Silver Jubilee Convention will bring all sections of the International Associa- 
tion of Electrical Inspectors together at Edgewater Beach Hotel Sept. 21-26. 
Electrical safety will be theme of sessions, forums and product exhibits. 


OME twenty-five 
International 


vears ago the 
\ssociation of Elec- 

trical Inspectors was formed. Ob- 
jects of the organization then—and 
collect 


information relative to the safe use of 


now—are to and disseminate 


electricity and to promote closer co- 
operation between inspectors, inspec- 
tion departments, the electrical indus- 
try and the and 


public to provide 


national and international representa- 
tion of electrical inspectors in all elec 
trical industry matters. 

In the interim the electrical indus 
try has enjoyed tremendous growth 
and progress. Electrical equipment has 
become more numerous and systems 
The 
need for electrical safety has grown 
with the industry. The National Elec- 
trical Code 


mum safety standards 


have become more complicated. 


1 compilation of mini- 
has kept pace 
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revi 
This 
month a new 1953 National Electrical 
Code will be published, 


with interim amendments and 


sions being made as_ needed. 


The stature and importance of the 
electrical inspector has grown tre- 
mendously over the past quarter cen 
Today he is a vital link be- 
tween the public and the entire elec- 


trical industry. 


tury. 


He is the authority 
upon which the public relies for safe 
Wiring installations. His decisions are 
hased on the National Electrical Code 
or local electrical code if such exists. 

In the past inspectors have convened 
annually on a regional—or sectional— 
basis to keep abreast of the times; to 
relate and discuss field problems; to 
suggest changes in Code regulations 
This vear, to celebrate IAEI’s Silver 
Jubilee, inspectors from all over the 
country and Canada will meet in Chi- 
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\ll-Section conference. It 
first forum for 
electrical safety. 
Speakers from all branches of the in- 


cago at an 
will be the 
the promotion of 


national 


dustry will discuss cooperative means 
of achieving that common objective. 
Inspector meetings have always been 
working conferences. This vear will 
More than 60% of 
will be devoted to 
discussion of the new 1953 Code and 
Members of the 
various code-making panels—the men 
Code—will be 
present to answer all questions. More 
than 50 


be no exception. 
the session time 


inspector problems. 


who wrote the new 


manufacturers of electrical 
equipment will have product exhibits. 

‘he Western 
and the 


Section, convention 
Illinois 
charge of arrangements—plan this to 
be the 


hosts, Chapter—in 


and most successful 


convention ever held by the TAEI. 


largest 
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How 





General Aniline 





saved 44 man-hours 





in weekend 





electrical 





overhaul 


44 man-hours saved! 


HYPRESS 


52-18 


BURNDY ENGINEERING COMPANY * NORWALK, CONNECT. 


Annual factory shut-down for electrical 
overhaul and maintenance is a growing 
trend because it permits major work to be 
done more quickly, safely, cheaply, with 
minimum interruption of production. 


During the last such overhaul at the 
General Aniline Works in Graselli, N. J.— 
Labor Day weekend—one of the big discov- 
eries was the time saved by using Burndy 
Hydent connectors on their large power 
feeders! 


“More than 44 man-hours were saved on 
installations. The smooth surface of the con- 
nector permitted faster taping of the con- 
nection, since there were no protruding nuts 
or bolts to be covered. These connectors per- 
mitted the use of smaller junction boxes.” 

(Factory, pg. 104, December ’51) 


Whether you’re doing annual 
overhauls or year-round 
maintenance, Burndy Con- 
nectors and installation tools 
—in every size, type, and 
service—help electrical engi- 
neers and crews do an im- 
portant job better! 


BURNDY LTD., TCRONTO, CANADA 
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BASBITTING TABLE features exhaust 


rea at left with pin-centered mandre!: 


ick under table 


hood over burner and ladle and pouring 
Note set of tapered mandrels on ti'ted 


Tapered Mandrels on 


BABBITTING TABLE 


.. cut bearing relining time at the Clarence W. Silver Co., shop in Salt Lake City. 


I’S easier to machine a motor bear 


ing with a eylindrical lining of Bab 


bit metal than one with a solid core 
poured during the 


| 


relining process. 


sased on this logical premise, shop 


uperintendent J. D. Morgan uses a 
series Of tapered mandrels for rebab- 
bearings in the 


biting motor 


W. Silver 


pany. Net Result: a saving of approx 


repair 


shop of the Clarence: Com 


imately 35°65 in machining time on 


bearings “poured” in this manner. 


All babbitting 


formed on a special table and hood de 


operations are pet 


signed for this purpose. The unit is 


19 inches long, 25 inches deep and has 


a working surface 33 inches above 


| 1 


floor level \ sheet metal hood, con- 


nected to an exhaust system, 


the right half of the table 


covers 
Under this, 
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a ladle cradled 


in a supporting metal ring over a gas 


the metal is melted in 
burnet 

Bearings are poured on the 24-inch 
square open space at the left side of 
the table. 
j-inch thick metal table top, a 3-inch 
diameter pin projects 4-inch 
the surface. This fits snugly 
into a precision-drilled hole in the base 
ot each tapered mandrel (mandrels 
taper from top to bottom). The pin 
centers the mandrel and keeps it se- 
curely in place during the pour. 

Proper centering of and 
bearing is assured by a series of con- 
centric guide circles scribed on the 
metal table. Radius of the smallest 
circle is inch (from center of 
mandrel pin). Radii of the other cir- 


At the center point of the 


steel 


above 


mandrel 


one 


— p - 
TAPERED MANDREL seats on cente 
projecting above surface of metal table 
Bearing (at left) is then placed ov 
drel and centered by alignment w-t') guid 
circles scribed on table 


rf man 


x Pak * — * 
METAL IS POURED between mandrel and 
bearing. Note clay dam at base. After 
tapered mandrel is removed, Babbitt 
lining is machined to specified inside 
diameter and oil groove requirements 


cles increase in one-inch steps (ra 
dius of circle No. 6 is 6 inches ). 

To set up for an actual 
ct rrect 


placed over the pin. 


pour, the 


size mandrel is selected and 
The bearing is 
placed over the mandrel, aligned with 
the proper guide circle, and fitted with 
a clay retaining dam at the base. The 
molten metal is then poured between 
After the 
mandrel is 


the mandrel and _ bearing. 
metal hardened, the 
removed (taper makes this easier) and 


has 


the Babbitt lining machined. 

A set of 15 mandrels are stored in a 
tilted angle-iron rack under the bab 
bitting table 
and length to fit bearings ranging from 
3-inch to 3-inch inside diameter. Mor 
gan finds this takes 
of most bearing work. 


These vary in diameter 


assortment care 
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ADV. 


IRVINGTON | 
INSULATING VARNISH DIGEST * 


Internal Curing Type 

Of Varnish Results in 
Complete Drying and 
Integrated Windings 





Conductors are held in a compact 
homogeneous mass, free from wet, 
tacky interiors when impregnated 
with any of Irvington’s internal 
curing varnishes. 

These varnishes assure deep pene- 
tration and thorough curing, while 
at the same time permitting the 
use of fast, money-saving baking 
schedules. Range of types avail- 
able permits selection to meet spe- 
cific requirements such as: high 
oil and heat resistance; complete 
oilproofness; exceptional mechan- 
ical strength; long life at high tem- 
peratures; extreme resistance to 
chemical attack. 


Motor repair shops dip stators and armatures 

in Irvington's internal curing varnishes for deep 

penetration, fast curing throughout and strong 
conductor bonding 





Special Binder Used 
in Slot Insulation 


A newly developed binder for 
bonding a fibre backing to flexible 
varnished insulation makes it pos- 
sible for Irvington to produce a 
slot insulation with mechanical 
strength needed to withstand form- 
ing to fit any type of motor slot. 
Used in Irvington’s IRV-O-SLOT 
cell insulation, this binder has the 
“give” necessary to prevent rupture 
of the varnish film during the 
forming operation. The binder 
does not harden with age nor ooze 
out under the effects of heat. Both 
shelf life and service life are 
greatly increased. 





gate Of tHe y 
a bed 


Motor Repair Shops Face Growing Demand 
For Rewinds with Class “H”’ Insulation 





Design Trend to Use of High-Temperature Materials Points 
Way to Need for Same Insulation in Repairs 





The reduction in frame sizes and the increased overload capacity made 
possible by motors designed for the use of Class “H” insulation have led 
to the increased use of materials of this type by electrical manufacturers. 
More and more of these motors, in which the insulation is capable of 
withstanding continuous operation at 175° C., are now in use throughout 
industry. While an outstanding characteristic of these motors is their 
ability to withstand high ambient temperatures or heavy overloads, it is 
natural that their windings may fail under conditions of severe abuse. 
Motor repair shops and industrial maintenance departments will therefore 
be faced with an increasing need to rewind these motors with the same 
Class “H” insulations with which they were originally wound, 


For long life at 175° C., phase coils and slot 
cells of this motor are insulated with Irvington 
Class ‘‘H"' Silicone Varnished Fiberglas 


Oilproof Finish Coats 
Improve Rewind Jobs 


For extra protection of motor wind- 
ings against the harmful effects of 
oil, grease, moisture and chemicals, 
a finishing coat of quick-drying 
enamel can be easily applied by a 
dip, spray or brush-on operation to 
windings already impregnated with 
Irvington Insulating Varnishes. 
Irvington Red Enamel No. 32 is 
commonly used where fast drying 
time, consistent with good protec- 
tion, is desired: No. 30 Red is pre- 
ferred when service conditions are 
exceptionally severe. 





Irvington Red Enamels are easily brushed on, 
give added protection against oil, grease, dust 





7 ‘ ee es6 
Types of Class “H 
. 
Insulation 

Class “H” insulation consists of inor- 
ganic materials, such as Fiberglas* 
or asbestos, treated with silicones or 
other high-temperature materials. 
The Irvington Class “H” insula- 
tions most commonly used in mo- 
tor manufacture, and hence most 

A ° . wy” 
commonly required in Class “H 
rewinds, include: 
Silicone Varnished Fiberglas, Silicone Coated 
Asbestos, Silicone Saturated Asbestos, Silicone 
Rubber Coated Fiberglas, Teflon** Coated Fiberglas, 


Silastic ®*** Tape, Silicone Rubber Coated 
Fiberglas Tubing, Silicone Coated Novabestos****. 


All of these Irvington Class “H” 
insulating materials retain their 
excellent’) physical, chemical and 
dielectric properties under contin- 
uous operation at elevated temper- 
atures. 

In addition, the wide range of 
Irvington materials permits the re- 
wind of Class “H” motors so that 
they will meet other severe operat- 
ing requirements. For example, 
Silicone Rubber Coated Fiberglas 
and Silastic® Tape remain flexible 
at temperatures as low as —70° F, 
and, Silicone Varnished Fiberglas 
resists moisture, 


Corrosive Atmospheres 
For applications where corrosive 
atmospheres are involved, Teflon 
Coated Fiberglas is commonly 
used. This insulation possesses an 
exceptional degree of chemical in- 
ertness, is low in water absorption, 
unaffected by outdoor weathering 
Send for your free copy of Irving 
ton’s Class “H” Insulation booklet, 


* W®Owens Corning Fibergias Corp., ** Wdu 


Pont de Nemours, *** ®Dow Corning 
Corporation, **** ®Raybestos-Manhatten, Inc 


For further information, write the Sales Manager, Varnish Dept., Irvington Varnish & Insulator Co., 18 Argyle Terrace, Irvington, N. J.) 
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75-HP SYNCHRONOUS MOTOR drives Jordan engine in a 
New England paper mill, producing constant speed regardless 
of voltage fluctuations and improving pf in the plant 


unity 


ELECTRIC CONSERVATION 
Through Power Factor Correction... part 2 


An analysis of various types of utility power rates 


BANK OF 210-KVA 550-volt 3-phase shunt capacitors located 


near this switchboard brings pf in the plant nearly up to 


and of how these charges may be reduced by improving 


the pf in an industrial plant. 


By N. A. Maynard, Westinghouse Electric Corporation, Boston, Mass. 


OR purposes of analyzing different 


types of utility power rates, let 

us consider an industrial plant with 
a day load averaging 960-kw and a 
power factor of 67°. Peak loads run 
to 1200 kw, 


power factors going to 75%. 


up with corresponding 


It is obvi- 


ous that a large magnetizing current 


will be drawn from the line, and con 
may be made by 


siderable savings 


supplying this magnetizing current 
Size ot capacitors and 


deter- 


with capacitors 


associated advantages can be 
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This 


various 


mined by systematic analysis. 


involves an examination of 
rates, relating them to pf. 
Four types of rates are considered, 
in which (1) pf is not considered, (2) 
pf is taken into account through a de- 
mand charge, (3) pf is initially checked 
by test and is thereafter used as the 
basis for determining energy charges, 
and (4) pf is determined by determin- 
ing kwh and kvar-hours, using these 
data to affect demand charges, energy 


charges, or both. 


CONSTRUCTION AND MAINTENANCE . 


If pf is not included in the rate, 
capacitors still can be used to obtain 
savings such as reductions in circuit 
loads 

Lo 


cations of capacitors will usually be 


current, transformer loads and 


on customer-operated generators 


near low pf loads, or on the circuits 
The size of unit can 
be determined by calculating the reac 


to be relieved. 


tive kva, then using a capacitor large 
enough to supply all or part of it, 
thereby reducing circuit current to the 


desired figure. 
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T’S HERE... tne sensational new 


Paragon 3000 series time switch 


4 
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Calm 


THE BEAUTIFUL NEW Memory Master 
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CHECK THIS SCOREBOARD 


Feature for feature, you can't beat Paragon 








No: the greatest name in time switches 
brings you the most advanced time 
switch ever offered anywhere. It’s the 
Paragon Memory-Master — brand new in- 
side and out — the product of five years of 
intensive research and development... and 
backed by 50 years of experience in time- 
switch design and manufacture. 

You've never seen a time control with so 
many “look ahead” features. . . the “Quick- 
Out” movement — locked in — yet quickly 
removed with no loose parts . . . the “E-Z 
Turn” Dial that enables you to “‘run 
through”’ switching operations manually 
... the “Moto-Vu” operating window that 
permits an instant check of motor opera- 
tion . . . and many other features. 


Ask your distributor to show you 
this great new switch. 


FEATURE 


PARAGON MAKE MAKE MAKE 


‘tar 


“er 





Quick-change, easy-add dial trippers. No 
need to remove dial. 





“Torsion-Clutch"’ Dial drive: permits man- 
val check of switching. 





“Quick-Out'’ movement: rattle-proof, posi- 
tively fastened. 





Motor operating indicator. 








Double-Plate, long life movement. 


NO 





Observation window in case cover. 


ves 


NO 








Super-rigid case: 18 gauge or heavier. 


ves 


NO 





U. L. approved for 30 amp switch capacity 
at 120 or 240 volts. 


ves 








NO 





NO 








1614 12th STREET @ 


And best of all . . . you get all these features 


PARAGON ELECTRIC COMPANY 


TWO RIVERS, WISCONSIN 





THE SWITCH THAT REMEMBERS ...AND LETS YOU FORGET 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


. SEPTEMBER, 1953 





ithin one man’s life span, the 
age of light really began when a glass 
bubble was blown around a filament for 
a man named Edison at a place named 
Corning. It got going on a production scale 
just about the time Champion 
Lamp Works was founded. 


‘ “f ‘ o> 

THREE CAPACITORS ON RACK near 
ceiling improve poor pf caused by com 
paratively slow speed motor driving 
beater in paper mill. Capacitor bank is 
switched with the motor, therefore is on 
the line only when needed. 


Where pf is low, demand will be 
high and, if rates include a kva demand 
charge, this may be reduced by raising 
the pf during demand peaks. For ex- 
ample: with a demand of 1200-kw 
and a pf of 75%, the kva demand is 

? 
ae 1600-kva. However, if the 
pf is raised to .95, the demand kva 

1200 . ; 
becomes 93° = 1260-kva. The size 


( 


of capacitor required to accomplish 
this is the difference between the reac- 
tive kva at the two pf values. 
fae FS \t .75 pf this reactive kva is 1600" — 
Now, today’s “ribbon 1200? = 1060 
machine turns out a 
million incandescent 
bulbs a day to glass wall 
thickness tolerances of no : mn mn The rating of the required capacitor 
more than .0075”. Fluorescent : is therefore 1060—387 or 673-kva. 
Reduction of kva demands from 1600 
tubes are blown and drawn to to 1260 may result in a reduced demand 
outside diameters not more than charge, or may actually reduce the 
.038” from standard. energy charge, depending upon rate 


structure. This is true since most 


At .95 pf this reactive kva is /1260*° — 
1200? = 387 


Glass for Champion Lamps is truly a 
marvel of modern chemistry and successive blocks of power, the size 
production control. It must be strong 20 3 of the block being determined hy kva 
and resistant to the attack of water, SS ae demand. One example is as follows: 
chemicals, fumes grit wind and flame. of wi First block is billed at 5 cents per 


rates consist of decreasing charges for 


kwh, 2nd block at 14 cents per kwh, 
3rd block at 1 cent per kwh and all 
May we mail additional current at 3 cents per kwh. 

you a copy of the It is plain that, if the kva demand 
new booklet A entitled is small, the size of block will be cor- 
CHAMPION QUALITY? 
It contains many interesting 
facts and illustrations customer would reach the lower rate 
sooner and a larger proportion of the 


It must keep Champion Lamps ready to 
light up at the flick of a switch — ready 
to perform like Champions. 


respondingly small. Therefore the 


| energy consumed would be billed at 
CHAM PION LAMP .WORKS this lower rate. 
i Linn, Massachusetts Where test checks are made to estab 


lish an average pf under day loading 





ig.) »1ON DFE CONSOUIDATED FLEE TRIG LAMP CO 
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MORE WIRING SPACE 


a 


IN THIS NEW SQUARE D 


METER SOCKET , 


Le 
4 


" 
to 
2 


COMPARE THIS NEW METER SOCKET— feature for feature 


More Wiring Space because (1) hubs are cast on outside of socket 

and (2) compact design of insulated mounting base. 
Simple installation — Lines up with other Square D equipment 

for better appearance. 
Reversible Jaws cen be positioned for either vertical or horizontal 
mounting — in the field — without special tools. 

5th and 6th Jaws can be easily added — in the field. 
MEETS EE! and NEMA STANDARDS — Available with either 2 or 3 hubs, 
with or without back breakout. Also with one hub and threaded reat opening. 


Another example of Square D’s DESIGN LEADERSHIP 


1903 - 50 YEARS OF DESIGN LEADERSHIP ° 1953 





FLECTRO 


xLtVd 





NYNAMIC 


ependable 


INDUSTRIAL MOTORS 


WINDING 
is the HEART 
of the 
motor 


Every Electro Dynamic motor is built with 
EXTRA INSULATION in stator slots and between phases 
EXTRA IMPREGNATIONS and bakings of the 
wound stator 
EXTRA HIGH-FREQUENCY TESTING wane tenav sen 
of insulation between turns CATALOGUE 


From 1 to 250 Horsepower wus sion 





One-piece Extra large 
cast iron . “free-flo” air 
fromes. channels. 


eeeeoeoeeeeeeeeee eeeeeveeeeeveeee 
Permanently Liberal size 


aligned cast . grease lubri- 
iron brackets. cated bearings. 





Also a complete line of Direct Current motors and generators 


ELECTRO @ DYNAMIC | 


DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 


BANK OF SHUNT CAPACITORS is con- 
nected across terminals of this 3-kc gen- 
erator supplying melting furnace. Capaci- 
tance tunes furnace and generator induc- 
tance, providing full output of maximum 
efficiency with minimum internal heating 
of generator. 


conditions, it is important to know 
how these checks are made. Plant 
owners can then install capacitors to 
raise pf as high as expected savings 
warrant. Then, after capacitors have 
been installed, the utility can be re- 
quested to perform a second check of 
the pf and set up a new billing rate 
accordingly. Capacitors are usually 
selected in proportion to day load re- 
quirements. In the case just cited, with 
the day load averaging 960-kw at 67% 
pf, a 720-kva capacitor would be neces- 
sary to bring the pf up to 95%. This 
is proved by the following: 

Demand kva at .67 and .95 are 2 
960-kw 
aia 

respectively. Reactive kva are then 


or 1430-kva and 1010-kva 


an 


\/1430? — 960° and \/1010* — 960° or 
1035-kva and 315-kva. The reactive 
capacitor would then be 1035 — 315 or 
720-kva. 

The method most commonly en- 
countered in industrial plants today is 
one taking into account monthly pf 
values obtained by integrating kwh and 
kvar-hours. 

Assume that the plant mentioned 
above is billed for 322,250 kwh and 
that kvar-hours equal 346,000. This 
ratio amounts to a pf of 68%. 

Let us also assume that rates in- 
dicate the desirability of reducing the 
kvar-hours to a point corresponding 
322 ,250 


to .95 pf. That is, to 95 


or 339,- 
OO kvar-hours. 

Reactive kva at .95 pf would then 
be \/339,000® — 322,250? or 106,000 
kvar-hours. This analysis indicates 
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This unusual 
non-rectangular 
installation 
shows flexibility 
of the 
WAKEFIELD 
CEILING 


This and other standard Wakefield Ceilings 
can be priced on the job... 














Here in this attractive bank installation 
the adaptability of the Wakefield Ceiling 
is apparent. A_ trapezoidal area is 
handled as readily as any normal rec- 
tangular area. Installation is simple be- 
cause a standard Wakefield channel sys- 
tem is used above the Plexiglas diffuser. 
Note how advantageously fusion strips 
have been used under the rows of lamps 
to give extra shielding. Area is 1080 sq. 
ft. with 50 ft. ¢. maintained (walls of 


50% and floors of 3007 reflectance). 


Though the Wakefield Ceiling in this 
installation is limited functionally to the 
provision of efficient lighting, it could 
have been furnished with acoustical 


ba fles 


utilized as a means of air diffusion. The 


for sound control and further 
price of a Wakefield Ceiling can be fig- 
ured by Wakefield representatives from 
plans or on the job anywhere. The F. W. 
Wakefield Brass Company, Vermilion, 
Ohio. In Canada, Wakefield Lighting 


Ltd., London, Ontario. 


ail {\\, 


| COlekegiell Wver ALL Lighting 


THE GRENADIER THE PACEMAKER 


THE COMMODORE 


; ul “1-7 
SS — 


THE STAR THE WAKEFIELD CELING 
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NEW HE 225-amper 
circuit breaker provi 
versatility... im /es 


Shorter by 47/2 inches than the plant- 
proved I-T-E “K” frame circuit breaker, 
the compact new “J” frame still provides 
the same outstanding protective features. 

In switchboards, distribution-type 
panelboards, power panels, bus plugs, 
combination motor starters, and all types 
of individual enclosures—the “J” frame 
cuts space requirements considerably. 

The “J” frame circuit breaker oper- 
ates on common trip principle; an over- 
current on any pole opens ail poles 
simultaneously. Mechanism is quick- 
make, quick-break—trip-free. ‘Thermal- 
magnetic tripping provides complete 
protection against overloads and short 
circuits. ‘Vhree-position operating han- 
dle visually indicates when the circuit 
breaker is ON, TRIPPED, or OFF. 

Special auxiliary devices—shunt 
trips, undervoltage trips, auxiliary 
switches, and alarm switches—can be 


mounted within the circuit breaker case. 
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Now...two 225-ampere breakers 
can be parallel-mounted in 


convertible panelboards 


Reduced size allows “‘double butt’ mount- 
ing of *‘J”’ frame breakers — saving consid- 
erable space. 


Accessibility is increased 


The “J” frame circuit breaker can be 





mounted quickly in individual enclosures 
and combination motor starters. Easy to 
wire. Solderless, pressure-type terminals 
are easily accessible for quick connec- 


tion of cables. 








Available in ratings from— 


Switchboard mounting 70 to 225 amperes 
2- and 3-pole (3-pole case con- 


is simplified struction only) 
600 volts a-c 
250 volts d-c 


15,000 amperes interrupting 
removal of breakers. Safe. Saves time. capacity—NEMA 


by use of rear connection studs. Easy front 


Save time, save space... 
without sacrificing quality 


Standardize on I-T-E circuit breakers to assure service 
continuity, simplified maintenance, a single source for 
system expansion or replacements, and—always—the 
same proved I-T-E dependability throughout. /-7-F 
Circuit’ Breaker Co., 19th and Hamilton Sts., Philadel- 
plia 30, Pa. 


IT BREAKERS 
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THE AD MAN WAS 








Fibre screw anchor for 
use with wood or lag 
screws. Only universal 
enchor that can be used 
in any material. 
Wood screw sizes 
#6 to #20 
lag screw sizes 


#% to #% 


FAWLANCHORS 


Heavy duty masonry 
anchor of “confined! 
lead type” for holding 
bolts. Made in one 
piece — double ended — 
cannot be misapplied 
Bolt sizes 4" to 1” 


aes 


Three point easy-to- 
sharpen masonry drills 
for hand and power 
drilling. For Rotary 
drilling —use Raw! Car- 
bide tipped drills, 


The improved machine 
screw anchor. The taper 
permits use in under- 
sized holes, resulting in 
saving of drill costs. 
Machine screw sizes — 


6x32 to %x i! 


WL DRIVE 


Only expansion bolt 
combining anchor and 
bolt in one piece. Simple 
to use, easy to install. 
Drives like nail into 
drilled hole. Tremen- 
dous holding power. 
Sizes 3/16" to %e”’ 


R™ HAMMER- SETS 


Newest type of heavy 
duty machine bolt an- 
chor. Hammer is only 
tool needed to set it 
permanently in the 
masonry. 

Bolt sizes—3/16" to 5e” 


ROWE TOGGLE Botts 
fo * 

For simplicity of instal- 

lation and security of 

anchoring any fixturé or 

utility in hollow walls 

or ceilings. 








THIS AD MAN had spent 20 years dealing with the 
technical facts of industrial products. He knew most of 
the angles and their answers. Shown a small Rawlplug, 
he figured it could resist a “pretty strong pull.” 


SURPRISE! 


Then we gave him a demonstration...a #12 Rawlplug 
with a #12 screw set in concrete. Attaching a jack and 
scales we applied a direct pull. Up went the indicator... 
500, 1000, 1500 lbs. The Rawlplug held firm. We applied 
more pull, and still more, till finally the plug started to 
creep. The indicator stood at 2200 Ibs. and the ad man 
was flabbergasted! 


EVERYTHING! 


The fact is, that Rawlplugs and other Rawlplug devices 
are absolutely tops for holding power... have a safety 
factor many times in excess of most anchoring re- 
quirements. 

And on top of that, the famous Rawlplug line is com- 
plete and enables you to meet virtually every anchoring 
demand of every customer and prospect. 


YOU WIN! 


The Rawlplug line is sold only through distributors. The 
line is constantly being developed... and effective ad- 
vertising describes its unique advantages to everyone 
who counts in your area. 

Write for the whole Rawlplug story... it can boost 
your sales and win brand new friends. 


THE 


RAWLPLUG Co., Inc.{ | 


271 Church St., New York 13,N.Y. 


that several capacitor sizes might be 
required. 

Going back to the first rate condi- 
tion, where pf is not considered, the 
installation of one or more capacitors, 
or no capacitors at all might be in 
dicated, The answer would have to 
depend upon an analysis of plant cir- 
cuit loads, transformer loads, voltage 
regulation and similar data obtained 
from plant engineers familiar with load 
conditions. For example: an over- 
loaded transformer might be relieved 
by installing capacitors rather than 
purchasing a new transformer. Add- 
ing additional loads to an existing 180- 
cycle generator might also be desirable. 

Under the condition, 
where a reduction in demand charges 
is desired, a 673-kva capacitor would 
be required. The cost of this unit 
should be weighed against resulting 


savings. 


second rate 


In the third rate case, where the day 
load pf is raised to 95%, 
capacitor is indicated. 

The fourth condition would involve 
a capacitor capable of bringing the 
monthly integrated pf up to 95%. 

Under the fourth condition just 
mentioned, let us assume that 550-kva 
will be sufficient to raise the monthly 
pf to .95. Then, having determined 
this value, we must consider an addi- 
tional question: since part of the 
capacitor capacity will not be needed 
during week-ends or light load periods 
will it be possible to reduce its kva or 
cut it off entirely at such times ? 

There is nothing gained by leaving 
all capacitors on continuously, except 
savings associated with attendance or 
the cost of automatic cut-off switches. 

However, if the capacitor is left 
on, the boost in voltage caused by the 
capacitor, superimposed on an already 
high voltage caused by no-load cond. - 
tions, might either raise the voltage 
to a value that might exceed the 
operating limit of the capacitor or 
cause reduction in lamp life. The 
point at which voltage will be exces- 
sive can easily be computed. 


a 720-kva 


Calculate Your Savings 


While rates throughout the country 
vary considerably with respect to 
methods used for taking pf into ac- 
count, the following is fairly typical. 
1) Scope of schedule—5 kva to 18,000 

kva. 

2) Demand charge—Ist 2 kva of bill- 
ing demand is $5.50; next 3 kva 
at $2.10 each; next 25 at $2.00: 
next 70 at $1.50; next 200 at 
$1.00; next 700 at $.50 and all 
kva of billing demand over 1000 
at $.25 each. 
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san TAREE 
FUTURE 





THE CABLE WITH THE 








A-Z Type UF Underground Feeder Cable is the first thermoplastic cable recognized by the National Electrical Code 
and the Underwriters’ Laboratories for direct earth burial in branch or feeder circuits. 


RECOGNITION OF A-Z CABLE IN 1953 REVISION OF NATIONAL ELECTRICAL CODE 


Single Conductor A-Z Type UF 
1. For direct earth burial as feeder cable. ) 
2. For direct earth burial in branch circuits. \ Sections 3102.b and 3392 


Multiple Conductor A-Z Type UF 
1. For direct earth burial as feeder cable. | Sections 3102.b and 3392 
2. For direct earth burial in branch circuits. : 
3. For interior wiring in wet locations. Section 3392 


Multiple Conductor A-Z Type NMC 
. For interior wiring in damp locations. 
. For interior wiring in corrosive locations. Section 3362.b 
. Embedded in plaster. 
. Installed in outside masonry block walls. Section 3362.0 and b 
. Installed in dry locations. 
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On-the-job photo, 
Ace Day & Night Electric Co. 


“60% man-hour savings...15 to 20% 


matericls’ 


Here's how you trim costs imme- 
diately with a Greenter Hydraulic 
Conduit Bender on the job. It saves 
man hours. It materials. It 
speeds and smooths up the installa- 
tion in several ways. 


Saves 


This has been proved over and over 
again through experiences such as 
reported by Ace Day & Night Electric 
Co. of Inglewood, California. When 
they recently used a Model 770-T to 
bend 1-1/4”, 1-1/2” and 2” tubing for 
installation in the Los Angeles Ex- 
position Building, they commented 
as follows: 


“About 60% savings in man hours 
by the use of the Greentee Bender. 
Elimination of material spoilage re- 
sults in additional savings of 15%. 


savings with Greenlee Hydraulic Bender” 


Also, a saving of approximately 5% 
through not requiring fittings. And 
using the bender eliminates need for 
any manufactured bends.”’ 


Let the Greentree Bender make im- 
she Savings on your jobs, too. 
‘ith it ome man quickly makes 
smooth, accurate bends in pipe and 
conduit up to §”, thin-wall conduit, 
tubing, bus-bars. Compact, portable 
. easily carried to the job and set 
up exactly when and where needed. 
Write for facts today. Greenlee Tool 
Co., 1749 Columbia Avenue, Rock- 
ford, Illinois. 


KK 
GREENLE & 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders ° Knockout Tools . 
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Auger Bits and Drills ° 


Cable Pullers ° And Many More 


3) Energy charge—Ist 1000 kwh at 
1.7 cents per kwh; next 80 kwh 
per kva of billing demand at 
1.5 cents and all additional kwh 
at .5 cents per kwh. 

4) Meters used include a kwh meter 
with a 15 minute demand attach- 
ment, and a kvar-hour meter. 

5) Kva oO! billing demand is 


kw \! { 


It will be 
example, kvar-hours for the 
and kwh for the month are 
Such kva 


(Kvar-hours)* 


(Kwh) 


noted that, in the above 

month 
used to 
determine the kva demand. 
demand is called the Billing kva de 
mand. 

With the typical rate just discussed 
and with the indicated consumption 
values, billing would be as follows 
Kwh consumed per month.. 
Kvar-hrs consumed per 

month 
Kw demand 
Billing kva demand is 


346,000 
1.200 


12 iF (346,000)? 
tH +- 4 
sate (322,250)? "" 
Demand charge figured according to 
the typical rate is $905.55 


nergy charge is $3027.25 


1755 kva 


Total Demand and energy charge is 
$3932.80 
Since this power rate emphasizes 
the ratio of monthly kwh and kvar- 
hrs, a 550-kva capacitor would be used, 
giving .95 pf and reducing kvar-hrs 
from 346,000 to 106,000, After the 
capacitor is installed the bill would be 
as follows. 
Kwh consumed per month.. 322,250 
Kvar-hrs consumed 
106,000 
1,200 


month 
Kw demand 
Billing kva demand is 


j . 
I, , (106,000)? 
1200 @/1 4 D0)” ot 
(322 ,250)? 
Demand charge is $781.80 


Energy charge is $2631.00 


1260 kva 


Total demand and energy charge is 
$3412.80 

This shows a total annual savings of 
$6240 of $1485 is obtained 


through reduction of demand charges 


which 


and $4755 is from energy charge re- 
ductions. 

Since the cost of a 460-y 550-kva 
is $4200, the cost of the 
capacitor would be returned through 


capacitor 


savings in ‘ess than 9 months. 
Investigation of the established rela 
tion between pf and electrical rates in 
any particular region and computation 
of costs similar to the above will make 
evident the savings possible through 


pf correction, 
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SOQ SIMPLE 


NO PINS - NO PIVOTS - NO BEARINGS 
No Wonder There’s No Trouble 


In any device it's the moving parts that are the 
troublemakers. The more moving parts... the 
more chances for trouble. 

Most motor starters have lots of moving parts 
like pins, pivots, bearings, and linkages. But... 
Allen-Bradley Bulletin 709 solenoid starters and 
contactors have ONLY ONE MOVING PART... 
the solenoid plunger which carries the 
movable contacts. No switch could 
be simpler . . . nor more trouble 
free. The silver alloy contacts 
need no filing or dressing. 
fhey are always in good 
operating condition. 


CONTACTOR 
OPEN 


The Bulletin 709 general purpose enclosures, 

shown below, have a bonderized, black enamel 

exterior finish that is corrosion resistant. The 

white interiors make installation and inspection 

easy in dark places. All switch parts have a 

“quality” finish. In fact, you cannot buy better 
“quality looking’’ control. 

Special enclosures are available for 

every kind of service condition. 

These across-the-line starters 

can also be furnished in open 

type,” without enclosures, for 

mounting in machine base. 

Letus send youour catalog! 


CONTACTOR 


CLOSED 
One 


Moving : 
Part 


@| 


a _— a 

Send for Mbustralid Gulltlin 

ae Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wis. 


COMPLETE LINE 


Allen-Bradley Bulletin 709 
Across-the-line Starters are 
listed for 3-phase motors up 
to 600 hp, 440-550 v. All 
starters have accurate relays 
for overload protection. 


ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROLS 





7-53-™R 




















L 0 0 4 t Air Break Contacts 


for Motors up to 150 hp, 440-550 v 


When you buy a manually operated autotransformer starter, 
don't overlook these advantages of the Allen-Bradley Bulletin 646 
Starter: 
In addition to time-delay switchover and dependable over- 
load relays, the Bulletin 646 Starter is listed with air breck con- 
tacts for ratings up to 75 hp, 220 v; 150 hp, 440-550 v. Oil is 
messy and should be used only where atmospheric conditions 
require it. These starters can be furnished with oil-immersed To start motor, operating lever is pulled into START 


contacts, if desired. position. Built-in automatic time delay prevents operator 


Allen-Bradley double break, silver alloy contacts need no Wem tumediately throwing lover te HUN position. 


cleaning, filing, or dressing. This saves labor and lengthens con- 
tact life. Starting voltage taps are easily adjusted to suit start- 
ing conditions. Time delay undervoltage release is optional. 

Bulletin 646 autotransformer type starters are available in 
NEMA Type |, Type 4, and Type 9 enclosures. For full details 
write for Bulletin 646, a 12-page booklet with dimensions and 
ratings up to 250 hp, 440-550 volts. 


Allen-Bradley & 1316 S. Second St., 


Co. Milwaukee 4, Wis. 






A L L é N = RB RA D L FE y After motor accelerates, the time-delay trips. 


Operator can then... but not before ... push 
lever into RUN position. If operator shifts too 
soon, operating lever must be returned to START. 





TROUBLE FREE MOTOR CONTROLS 





Motor Shops 








ROTATING DOLLY, vapor-proof lighting, multi-port exhaust system, gravity sal- 


vage system, wall hooks, lipped doors and overhead monorail for chain hoist are 
features of this walk-in sand-blast chamber used by Daystrom, Inc. 


Walk-In Blast Chamber Has Many Features 


\ large, walk-in sand-blast cham- 
ber, used by Daystrom, Inc., of Arch- 
bald, Pa., has many features of interest 
and benefit to motor shops. For ex- 
ample, parts to be cleaned are wheeled 
into and out of the chamber on a railed 
dolly equipped with a_ ball-bearing 
turntable. This table can be easily 
revolved as the sand blasting continues, 
making it easy for the operator to stand 
in one convenient location while he 
works, rather than making him walk 
around the object. Another means of 
moving equipment into or out of the 
room is by an overhead monorail, 
beneath which is an opening in the 
chamber’s roof, normally sealed by stiff 
rubber flaps. Whenever a chain hoist 
moves along the rail, these flaps part 
sufficiently to permit free movement of 
the chain, yet fit snugly enough around 
the support to prevent dust or fumes 
from escaping from the chamber. 

When working inside the chamber, 
the operator is protected by coveralls, 
helmet and rubber gloves. Sand par- 
ticles fall through a subway-grating 
floor and are caught in a salvage hop- 
per for recirculation through the sand 
hose. Dust is sucked upwards and out 
of the chamber by an exhaust system 
having numerous small ports distri- 
buted over the entire area of the roof, 
and lighting is provided by vapor- 


proof fixtures, Lips on the two bi-part- 
ing front doors are other features that 
confine dust within the enclosure. 

When it is desirable to suspend ob- 
jects along the walls rather than sup- 
port them by the chain hoist or rotating 
dolly, series of hooks on either wall 
makes this possible. 


Floor-Recessed Tank 
impregnates Coils 


Positive impregnation of insulating 
varnish into freshly wound coils is ob- 
tained in the shop of the Pennsylvania 
Electric Coil Corporation of Pitts 
burgh through the utilization of a floor- 
recessed tank having a depth of 6 feet 
and a diameter of 4 feet. This tank is 
equipped with a heavy hinged cover 
which is raised and lowered by means 
of a traveling electric hoist and, when 
the cover is in position, it is dogged 
down tightly by a dozen 14-inch toggle 
bolts. Within the enclosure, a vacuum 
of 284 pounds may be created, or a 
positive pressure of 75 psi developed. 
Since the cover is also equipped with 
two thick glass viewing ports and an 
explosion-proof lighting unit, it is pos- 
sible to observe the level of varnish 
within the tank at all times. Current 
for the lighting unit is supplied 
through a flexible cable. 

In operation, coils are pre-baked 
then lowered into the tank by means of 
a large basket which is controlled elec- 
trically by a pushbutton station flexibly 
connected to the monorail hoist. All 
air and residual moisture is extracted 
by vacuum from these coils, then in- 
sulating varnish is admitted to the tank 
through supply lines entering the 
bottom of the enclosure. This varnish 
is forced into all interstices by pressure 
which is built up to its permissible 
maximum, then the varnish is forced 
back into its reservoir by opening the 





HOT AIR BLOWER is a handy piece of field equipment used by the Arma- 
ture and Electric Machine Co., Omaha motor service shop for drying out 
electrical equipment damaged by moisture or flood waters. Motor-driven 
centrifugal blower forces air into “hot box’’ then through nozzle to which 
hose can be attached if necessary. Rectangular sheet-steel heating chamber 
has 12 cone-shaped electric resistance units (six on top and three on each 
side). Hinged nozzle at front can be opened to add or replace heating 
elements. Complete unit is mounted on channel-iron base; can be quickly 
loaded on truck and moved into place on the job. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1953 137 





that builds dividends 
Delco Motors 


Delco integral motors are one item of manu- 
facturing cost that does not come under the 
head of “variable.” They are so consistently 
dependable in operation that they have a stabi- 
lizing effect on production costs—and on divi- 
dends. 


There are Delco motors for most applications— 
motors that will fit into your needs. A sales 
engineer from any one of the offices listed below 
will respond to your inquiry. 


DAYTON OHIO 


DELCO 
PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 





Explosion-Proof Motor Open Ball-Bearing Motor 


Totally Enclosed Motor 


SALES OFFICES: Atlanta * Chicago * Cincinnati * Cleveland * Dallas * Detroit * Hartford * Philadelphia * St. Lovis * San Francisco 
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ELECTRICALLY CONTROLLED hoist 
lowers basket containing new coils into 
floor-recessed tank where vacuum re- 
moves all moisture and trapped air, then 
pressure forces insulating varnish into the 
windings. This tank is equipped with 
viewing ports and explosion-proof light. 


bottom feed valve. When this cycle is 
completed, pressure within the tank is 
dropped back to normal, the cover is 
un-dogged and raised, and the coils are 
transferred to racks for oven baking. 
General illumination over this tank 
area is furnished by two-lamp 40-watt 
fluorescent industrial fixtures. 


Triangular Tool Chest 
Fits Truck Chassis 


Charles Buckley of Atlantic City, 
N. J., constructed his own tool chests 
for trouble-shooting purposes. The 


chests are triangular in shape, having 
a sloping cover which slants from the 
rear of the truck cab down to the 
floor of the truck body. Narrow shelves 
and bins are located in the upper sec- 
tion of the chest; wider ones at the 
bottom. Covers are hinged, and pad- 
locked to prevent pilferage of equip- 
ment. 

Constructed for a few dollars each, 
the chests are bolted down securely to 
the truck chassis, yet may be unbolted 
if it is desired to carry the equipment 
into a building or shift it to another 
vehicle. 


Simple Shop Rack 
Made From Conduit 


In many motor shops, floor space is 
obstructed by various types of racks 
that are used only occasionally. When 
these racks are not in use they still 
require storage space and, when they 
are required, it frequently develops that 
their permanent location is not con- 
venient to a particular service area. 
Both of these conditions result in a 
lessening of shop efficiency. 

In the shop of the Pacific Electric 
Motor Company of Oakland, Cali- 
fornia, racks require practically no 
floor space when they are in use, no 
space whatever when they are not in 
use, and they may be shifted to various 
locations in accordance with local re- 
quirements. 

Their construction is unusually sim- 
ple, consisting merely of large-diameter 
conduits with steel hooks welded to 
them at various heights. They are 
supported by larger conduit inserts in 
the concrete floor. When not in use 
the hooked conduits are removed, and 


TOOLS AND MATERIALS are carried on shelves and in bins constructed in this 
triangular-shaped trouble-shooting chest which fits snugly behind the cab of 
Charles Buckley’s truck. Sloping, hinged cover slants from rear of cab to floor of 


truck body. 
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Unit may be unbolted and lifted out if desired. 


CONDUITS FITTED WITH HOOKS are 
supported by pipe inserts in the concrete 
floor. Racks may be shifted to various 
locations, spaced at different distances 
from each other, or removed. 


the floor inserts are capped to prevent 
debris from dropping into the open- 
ings. Since inserts are positioned 
throughout the shop at strategic loca- 
tions, the vertical supporting members 
may be shifted to a number of work 
centers. 

The simplicity of this idea makes it 
possible to keep the floor uncluttered, 
to quickly erect a rack where it is 
needed, or to vary the distance between 
supporting members to accommodate 
armatures or other loads of varying 
lengths. 


Jack-Plug Panel 
Provides Test Needs 


A simple, compact, jack-plug panel 
provides adequate motor test facilities 
at the Barberton, Ohio, branch repair 
shop of the Berthold Electric and En- 
gineering Company. The multi-volt- 
age, multi-phase unit is only 3-feet 
wide, 2-feet deep and 6-feet high; 
contains a 150-kva, 3-phase_ trans- 
former with Scott connection for test- 
ing 2-phase equipment. 

The upper half of the panel contains 
a total of 49 jacks in seven vertical 
rows (three on left for 3-phase, four 
on right for 2-phase) to provide multi- 
phase power at 55, 110, 200, 440, 550, 
1100 and 2200 volts. 

4 double-throw knife switch on the 
base panel places the 3-phase jacks in 
the circuit when in the upper position. 
In the lower position, the switch ener- 
gizes the 2-phase jacks on the right 
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Speaking of 


FURNAS 
CONTACTORS 
Lennox Furnace says, 
"Closest...to what 
we consider ideal 
for the residential 
air conditioning 
market.” 


New Size 22 
Magnetic Contactor 
and Starter 


Now being offered .. ; 
another in-between size 
that saves you money and 
space. Available in re- 
versing styles. Rated 20 hp 
at 208-550 v, 30 hp 

at 440-550 v 

ac polyphase; 
Shpat110v, 

10 hp at 

208-220 ¥ 

ac single 

phase. Ask 

for bulletin 

on YG series. 








Furnas Electric representatives are 
located in major cities coast to 
coast. For information and free bul- 
letin describing the complete line 
of Furnas motor control equipment, 
write to Furnas Electric Company, 
1067 McKee St., Batavia, Illinois. 


KEEPING LENNOX HOME 
AIR CONDITIONING SYSTEMS 


working efficiently and quietly is the job 
of Furnas Electric magnetic contactors. 
Frank Osborn, air conditioning en- 
gineer at Lennox Furnace Company, 
gives these reasons why he selected 
Furnas Electric contactors: 











QUIET OPERATION: 


Mr. Osborn likes Furnas Electric con- 
tactors because they are “relatively free 
of operating hum.” He comments: 
“quietness ...is of utmost importance 
in residential air conditioning applica- 
tions.” 


EFFECTIVE PERFORMANCE: 


Since residential air conditioning sys- 
tems are subject to wide voltage fluc- 
tuations, Osborn points out that the 
Furnas Electric contactor has a big ad- 
vantage with “its relatively low inrush 
and holding current characteristics.” 


LOW ORIGINAL COST: 


The price of Furnas Electric contactors 
is hard to beat. Compared with other 
types, Mr. Osborn says this: “Furnas con- 
tactor is in a price and duty range more 
compatible with the residential appliance 
market.” 


These are important reasons why Furnas 
Electric contactors are especially suited 
for use on air conditioning systems. 
Proved in performance in a wide range 
of applications, Furnas Electric equipment 
has built a record that speaks with 
authority. 

















TEST PROCEDURE with compact jack- 
plug panel is demonstrated by shop super- 
intendent Norman McCutcheon (left) and 
Paul W. Berthold, president, Berthold 
Electric and Engineering Company. 


side of the panel. A clamp-on am- 
meter is used on the test leads to meas- 
ure phase currents of the motor under 
test. Locked rotor, no-load and full- 
load running and excitation currents 
can be checked on motors up to 1,500 
hp rating. 


Adjustable Rack 
Supports Armature 


A simple cradle for supporting arma- 
tures on the work benches in the 
shop of the Central Armature Works 
of Washington, D. C., is constructed 
from angle iron, strap steel, bar stock 
and short conduit sections. One sup- 
porting member is rigidly attached to 
the base of the cradle while the other 
supporting member is movable, thereby 
making it possible to quickly adjust the 


SLIDING SUPPORT for armature shaft 
may be moved along horizontal rods, 
thereby regulating distance between 
V-shaped rests on this cradle assembly. 
Sliding support consists of short lengths 
of conduit, connecting strap and vertical 
member. 
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Underwater operation holds no peril for these Haza- 
cord cables. Skid mounted junction box contains four 
400 amp. circuit breakers . . . single cable leads from 
transformer bank; four branch circuits go to the control 
house near the shovel (below). The 500 horsepower 
motor which operates the pit-pump used for pumping 
the phosphate-bearing matrix to the washer also gets 
its power through Hazacords. 


Grabbing 17 yards of phosphate rock in a single bite, 
this enormous dragline supplies raw material for fertil- 
izers and chemicals produced by the Virginia-Carolina 
Chemical Corporation. Power is furnished by thousands 
of feet of Type SH-D, 5000-volt Hazacord cable. 
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Hazard's exclusive ZBF sheath—cured under pressure 
in a continuous metal mold—is one reason why Haza- 
cord cable can take the rough treatment it gets being 
dragged over this rugged Florida terrain. 


LONG-LIVED HAZACORD 
SHOVEL CABLES FOR 
RUGGED PHOSPHATE 
MINING OPERATION 


Hazacord Type SH-D was used exclusively by V-C 
for this i mining job. The safest An | most 


type for high-voltage work, Hazacord 
H-D has copper shielding braid over each 
insulated conductor . . . grounding conductors in 
the interstices. For use up to 15000 volts. 


On every job . . . from a giant dragline to a portable 
electric saw, Hazacords are setting new stan 

for long, economical service from cords and cables. 
Get complete information from your Hazard 
representative, your jobber or write to us today. 
Hazard Insulated Wire Works, Division of The 
Okonite Company, Wilkes-Barre, Pennsylvania. 


widely 
Type S 
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10-V SECONDARY 
5-WATTS 
UNIVERSAL 


REPLACES . MODELS 


For Door Bells, Buzzers, 
Door Openers and 
Annunciators 


—— 
| ee 


FILL EVERY NEED 
STOCK ONLY ONE MODEL 


The one Jefferson Universal-Mounting WIZARD Bell 
Transformer for operation of door bells, buzzers, an- 
nunciators and door openers replaces THREE models. 
Patented mounting design feature provides easy and 
quick attachment to any outlet box, cover, or cabinet, 
with primary leads for connecting to circuit and ter- 
minals for bell wires. Mounting feet are also provided 
for open wiring installations. No special mounting 
plates are required. Ideal for close-quarter installations. 
Stocked by Electrical Wholesalers Everywhete. 

Jefferson Chime Transformers are also equipped with 
the Universal Mounting Feature. 


JEFFERSON ELECTRIC COMPANY, Bellwood, Illinois 


in Canada: Canadian Jefferson Electric Co., Ltd., 
384 Pape Ave., Toronto, Ont. 


ON La aT 750 fe 
BELL TRANSFORMERS 


APPROVED BY UNDERWRITERS’ LABORATORIES 





TOPS: Unnecessary 
Production Shutdowns 


| PROTECTION and Motor Burnouts 


um 
@ 
— oo 


In the widely used line of Jefferson Fuses you will 
find the type and capacity for all lighting and power 
circuit requirements. For general purposes—ask for 
Jefferson-Union Renewable or Gem non-renewables. 

For long time lag on circuits with heavy motor start- 
ing loads use Jefferson Super-Lag Renewables, or the 
dual-element Jefferson SAF-T-LAG thermal type non- 
renewable fuse. Your wholesaler can supply you. 


FUSES 











| distance between the two supports for 


the accommodation of any size arma- 
ture. 
In construction, the base consists of 


| end pieces formed from 12-inch sec- 


tions of angle iron, with the horizontal 
flanges pointing outwards. These end 
sections are connected by 20-inch 
lengths of bar stock. Short lengths of 
conduit slide along these rods and, 
linking the conduit stubs, a cross mem- 
ber formed from strap steel is installed. 
Strap steel vertical members are at- 


| tached to this sliding assembly and to 


one end piece, the vertical members 
being split at the top and spread to 
form V-shaped supports for the arma- 
ture shaft. 


| Recommendations for 
Bearing Removal 


Three methods are generally used 
to remove or install bearings from their 
shafts: with a bearing puller, arbor 
press or drift pin, Of the three, the 
first mentioned method is the best and 
most satisfactory. Least recommended 
is the use of a soft metal drift, slightly 
smaller than the bearing, with the inner 
ring supported. 

As recommended by the Anti-Fric- 
tion Bearing Distributors Association, 
each bearing assembly should be 
studied before beginning a removal or 
installation job so that the best method 
can be used and damage to shaft or 
bearing avoided. It should be remem- 
bered that the outer race is usually 
installed with a tight fit, while the 
stationary race is usually loose and, 
when a piece of equipment is taken 
apart the bearing will cling most 
tightly to the member to which it is 
tightly fitted. 

To remove the bearing, pressure 
should be exerted only on the ring that 
is tight, if possible. Pressure should 
be straight or square to keep the ring 
from cocking, as this might score the 
shaft or housing, or damage the bear- 
ing. Pressure should never be against 
separators or bearing shields. 

Bearing pullers fit behind bearings 
or bearing rings and, when properly 
adjusted, cannot slip over inner rings 
to damage parts. 

When using an arbor press, means 
should be provided to prevent the shaft 
from dropping to the floor. Also, when 
a shaft or bearing is so large that the 
shaft end cannot be squared up with 
the press ram, a self-aligning fixture 
between the ram and shaft can be made 
by turning up two steel blocks. The 
end of the shaft should also be pro- 
tected by a pad of soft lead, copper 
or similar metal. 
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- SMALLER 
TAPE OR TIE — HAN 


1O PREVENT BEARING 
JARRING OUT 
FROM INNER 


VISE musT 
CLEAR SHAFT 











THREE METHODS are recommended to 
remove bearings from shafts: the puller 
(a) which fits behind the ring and can- 
not slip over the inner ring to damage it, 
the arbor press (b) with some means pro- 
vided to prevent the shaft from falling, 
and a small, soft metal drift pin (c) with 
the ring supported by the jaws of a 
bench vise. 


Where bearing seats are of the 
proper diameters and are without any 
sharp taper, the bearings should slide 
all the way to the shoulder with uni- 
form pressure. When they do not slide 
smoothly, the source of the trouble 
should be located and corrected, since 
continued force on a_ bearing not 
started squarely might scrape or other- 
wise damage the bearing seat. 

On larger bearings, inner rings are 
usually shrunk on their shafts, accom- 
plished by heating the bearing or inner 
ring in clean oil which is controlled at 
a temperature range between 200- and 
250-degrees F. This heating process 
expands the inner ring slightly and it 
permits the ring to be slipped over 
the shaft of the bearing seat easily. 

In removing a bearing, the same 
process may be duplicated, although 
overheating should be avoided. If the 
bearing remains tight pack the shaft 
in dry ice to make it shrink. 


The conduit threading machine that gives you 


Top Performance 


Built like a 
iTal=Muatecdallatsm rete) 


...With exclusive new 
quick-opening 


Quadritype Die Head 


RIGHiD engineering does it again! New 
“500” threads, cuts and reams with the 
efficiency and speed you’ve long wanted. 
Ready for work on any size conduit, %”’ 
to 2’’, in seconds! Independent operation 
of tools, more than ample power, con- 
cealed oil system—a score of other great 
new features. No wonder its popularity 
has been immediate and wide-spread. 
See it, try it at your Supply House— buy 
the more-for-your-money RItalbp‘'500”’! 


New Quadritype die head 
adjusts instantly 1’’ to 2” 
regardless of position of 
lever, without removing 
dies or head from machine. 
Same work-saver feature in 
Dualtype die heads—\ ” 
and 34’, 14" and 34"’. Mon- 
otype also available, % ” 
to 2’’—also bolt die heads, 
a” teF’. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 
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In electrical 
Meelinleelits 


CONDULETS 


Quality does count in practically every electrical conduit installation that you 
make. When you use CONDULETS you know that you are putting in electrical 
equipment of the highest quality, because CONDULETS have been doubly 
tested .. . in the factory and in the field. 


Crouse-Hinds quality control assures a long-lasting product and field records 
prove it by the test that only time can give. Thousands of CONDULET instal- 
lations are still in tip-top condition after twenty, thirty, or even more than forty 
years of dependable service. 


The illustration at the right shows four of Crouse-Hinds’ basic quality features 
that are common to all CONDULETS. The fifth, Wedge Nut Fasteners, is an 
exclusive Crouse-Hinds feature that has made Obround CONDULETS preferred 
by electricians everywhere. 





Taper tapping. Condulet threads are taper 
tapped to match tapered conduit threading. Makes 
a rigid joint that will not loosen. This assures perma- 
nent ground continuity . . . important for safety. 


integral bushing. A smooth rounded surface 
protects wire insulation. 


Material. Feraloy...aspecial alloy that is strong 
and tough, resists corrosion, and gives sharp, full 


Type EVA Explosion-Proof threads 


Lighting Fixture 


ro 
LJ 
~ 
>, 
OQ 
70 
O 
U 


Finish. A triple treatment provides long-lasting 
protection ... exceeds Federal and U.L. specifications. 


Wedge Nut cover fastener. Clear cover 
opening ...no projections. No loose parts ... Wedge 
Nuts and screws self-retained. No screw holes to 
align. 


4 


¢ More than 15000 items are listed in the Condulet 
Catalog including a complete explosion-proof and dust- 
Type ARE Arktite tight line for use in hazardous locations. 


Receotacie Equipment On your next job, use CONDULETS . .. they're made 
right to last longer. 


*CONDULET is a coined word registered in the 
U. S. Patent Oftice. It designates a product 
3 made only by the Crouse-Hinds Company. 
Type FS Condulet 
With Pilot Lamp Receptacle, 
Switch and Piug Receptacle 
Type VC Vaportight ‘§ 


Industrial Lighting Fixture Type EPC Explosion-Proof 
Type GUAC Explosion-Proof Type FLB Explosion-Proof Motor Starter and 
Junction Condulet Circuit Breaker Condulet Circuit Breaker Condulet 


CROUSE-HINDS COMPANY 

Nationwide 

eeeneaiied Syracuse 1, N.Y. 
Through Electrical OFFICES Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston 

Whol lers Indianapolis — Kansas City — Los Angles — Milwaukee — Minneapolis — New Orleans — New York — Philadelphia 

Pittsburgh — Portland Ore — San Francisco — Seattle — St Louis — Tulsa -- Washington 
RESIDENT REPRESENTATIVES Albany — Atlanta — Baltimore -- Charlotte — Corpus Christi — Richmond. Va — Shreveport 
Crouse-Hinds Company of Canada. Ltd. Toronto. Ont 


CONDULETS « TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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Practical 


TTT ee 


Methods 


PVEUTEONAN 


TOOL CONTROL BOARD tells at a glance where power tools are distributed 
among active construction projects. Movable metal cord holders and wire card 
clips provide facilities for listing some 162 different tools under nine categories 
and 18 job designations. Cards carry individual tool number and code letter 


designating manual or electric operation. 


Power Tool Control Board 


OFFICE METHODS 





Che value of having an adequate 
number and variety of power tools on 
an electrical construction project can- 
Neither can 
the importance of maintaining a simple. 
effective tool control system be taken 
lightly. The person responsible for 
job tool distribution at the home office 
should be able to tell quickly where all 
items are located without losing time 
consulting individual job files or 
shuffling through a_ sheaf of tool 
requisition sheets. 

One system used by Electrical Con- 
tractors, Inc., Chicago, accomplishes 
this with a minimum of delay and con- 
fusion. It is a tool control board con- 
sisting of a rectangular piece of per- 


not be over-emphasized. 


forated fiber board on a wood frame. 
On it are listed all of the more expen- 
sive (cost of $100 or more) tool items 
in the shop or on the job. The board 
is equipped with movable metal card 
holders for project and tool categories ; 
also a series of wire card clips for in- 
dividual tool identification slips or 
30th card holders and wire 
clips can be “plugged” in the perfora- 


cards. 


tions on the board 


The first vertical column on the 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


board is a series of card holders identi- 
the 
Space is available for 18 
The horizontal row at the 
top lists various power tool categories 


lying construction projects on 
active list. 


job listings. 


(space for nine listings). Categories 
the photo 
are: 4-in. hydraulic benders, smaller 


noted in accompanying 
benders, power vise, pipe threaders, 
band saws, hydraulic rams (pipe 
pushers), hydraulic cable connector 
tools. One vertical column at the ex- 
treme right is for tools in the shop. 

Opposite the job identification card 
and under the tool category 
heading are small card or paper slips 
held by the wire clips. These cards 
carry individual tool identification 
numbers (numbers stamped on_ the 
tool) and a code letter designating elec- 
tric or manual operation. Thus a card 
with M-602 under the 4-in. bender 
heading would mean that manually 
operated 4-in. hydraulic conduit bender 
No. 602 was on project XYZ. If the 
code letter were E, it would indicate 
that the bender was power-operated 
with an electric motor. 

In all, there is space for listing ap- 
proximately 162 different power tools 


proper 
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under nine categories and opposite 18 
different job names. When a question 
arises concerning the whereabouts of 
specific tool items, the person in the 
shop can get the answer by merely 
glancing at and studying the tool con- 
trol board. And it is easy to shift tool 
cards around on the board to corres- 
pond with the shifting of tools from 
job to job. 


Grounding Bus 
Supported By Clamps 


CONSTRUCTION 





In the transformer vault of Pitts- 
burgh’s mammoth Gateway Center, a 
3-million CM segmented ring bus is 
supported by ebony-asbestos blocks 
bolted to free-standing floor-to-ceiling 
galvanized channels, and four 2000- 
kva_ 12-kv/460-v transformers are 
connected to this ring through network 
protectors and stud moles. Trans- 
former tanks are grounded to a flat bar 
copper bus which in turn is connected 
to copperweld grounding rods. 

The method by which the copper 
grounding bus is supported around the 
vault takes advantage of the strength 
of galvanized steel bolts, yet the copper 
bus does not come in contact with the 
bolt and it is held away from the walls 
to permit the free circulation of air 
and prevent moisture accumulation. 

This is accomplished by first drilling 
holes in the vault walls to receive ex- 
pansion anchors for the bolts. Washers 
and copper pipe sleeves are then slipped 
over the bolts and, after the drilled 
busbar is roughly positioned, a second 
copper washer and a hex-head nut is 
placed over the bolt. As the hex-nut 
is tightened, the busbar, sleeve and 
washers are centered so that, when the 
nut is finally tightened to its desired 
stress, the bus is held by pressure be- 
tween a copper-copper clamping ar- 
rangement. 


Wall line 
rm Z 
a 


3/4 copper pipe 
a s eve " 
4 


- o 
V) 3/8" $ expansion bolt 


; (golvonized) 
Z | 4, g 


Z 








-—-Copper washers 














Ne 37" ol 
7 W--... 





3"x//4" tlot bor copper bus” 

COPPER WASHERS and sleeves hold the 
flat bus bar away from vault walls. Sup 
port of the bus depends upon pressure 
rather than direct bearing on the galvan 
ized steel bolt anchored to the concrete. 
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DUTCH BRAND 


DUTCH 
BRAND 
Friction Tape 


A friction tape with known 
and proven quality. .. for 
over forty years. Non- 
raveling...strong...4ply 
process...correct adhe- 
sion... no pin holes... 
high dielectric splices 
.. + 2000 volts for a 
single thickness ... long 
life. It costs no more 
to have this top qual- 
ity tape... ask for 
DUTCH BRAND the 
next time you order. 


ie, caumeal pelcdlcn ae 
fc ta nee al the Wir) 


Code At qurreruoits - 


DUTCH BRAND 
Rubber Insulating Tape 


DUTCH BRAND Rubber 
Insulating Tape fuses in- 
stantly without heat and 
has the high dielectric 
quality for good splices. 
It resists up to 18,000 volts 
through a single thickness. 
It contains no corrosive 
chemicals . . . it has long 
life and is dependable. 
DUTCH BRAND Rubber 
Insulating Tape serves a 
very definite unreplace- 
able service under elece 
trical codes to meet many 
electrical insulating ree 
quirements. 





DUTCH BRAND 
PLASTIC TAPE 


DUTCH BRAND Plastic Tape is made 
especially to meet electrical require- 
ments. It is thin and flexible... with 
150% stretch. It adheres to irreg- 
ular shaped surfaces,is excellent 

for use where space is limited. 

It resists weather, oils, acids 

and corrosive chemicals. 
Dielectric resistance aver- 

ages 1000 volts per mil of 
thickness. Available in .007" 
thickness or .010” thickness 

for heavy duty work — for 

use with power driven tape 
machines. 


PLASTIC 
ce” 
A PTS 4; 
R YK wean aye 


Ones 
ene 


FRICTION TAPE...PLASTIC TAPE.. 


146 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


DUTCH BRAND 
“DB” WIRE CONNECTORS 


“DB” Wire Connectors 
are DUTCH BRAND top 
quality products...made 

to exacting specifications 
and design. Long skirt for 
full insulating protection... 
made of phenolic material, 
they are weatherproof... 
vibration proof and resist 
pull-out, making perfect 
solderiess connections. The 
knurled design makes them 
easy to handle and apply. 
They are available in four 
standard sizes, DB-1, DB-3, 


a 


0 Net 


VAN CLEEF BROS. INC. 


Monvtocturers of Rubber Products 


DIVISION OF Johns Manville 
7800 WOODLAWN AVE. . CHICAGO 19. ILLINOIS 


-RUBBER TAPE... WIRE CONNECTORS 
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LIMIT SWITCH SAFETY devices on pipe threading machine. Switch (1), when 
actuated by bar (2) on die-head slide, opens motor circuit and prevents jamming 
of die-head and rotating chuck jaws. Switch (3) in pipe collar is actuated by 
weight of chuck key wrench and closes motor circuit only when key is in collar. 


Jam-Proof Idea for Threading Machines 


TOOL SAFETY 





There is always the possibility that 
a pipe threading machine will jam 
if the operator is not too attentive or 
permits the die-head to get too close 
to the revolving chuck. Once this 
happens it means costly repairs to the 
machine and—more important—loss of 
that piece of equipment for productive 
work on the job while repairs are be- 
ing made. 

Situations like rare on 
projects where the electrical installa- 
tion is being made by 
stock Co., Inc., Chicago electrical 
construction firm. The reason: pipe 
threading machines are equipped with 
limit switch devices to prevent such 
accidents. 

Normally, two limit switches are in- 
stalled on each machine. The first is 
primarily for personnel safety. It is 
mounted inside a pipe collar in which 
the chuck key wrench rests. When the 
key is being used to tighten the chuck 
jaws, the switch is in open position. 
When the key is placed in the collar 
“rest”, its weight depresses the limit 
switch arm and closes the circuit to the 
threader The threader will 
not operate unless the key is in the 
limit switch collar. 

A second limit switch, mounted on 
a bracket near the revolving chuck, 
is actuated by a bar on the die-head 
slide. When the die-head comes within 
a predetermined distance of the rotat 
ing chuck jaws, the bar moves the 
limit switch arm and opens the motor 
circuit. This prevents jamming be- 
tween chuck and die-head. Both limit 


this are 


Emerson-Com 


motor, 


ELECTRICAL 


switches are in series with the motor 
starting switch. 

Emerson-Comstock finds that the 
small investment in parts and labor to 
equip pipe threaders with these safety 
devices has been repaid many fold 
through reduced equipment mainten- 
ance and elimination of the personal 
injury hazard, 


Visual File Boards Roll 
On Overhead Tracks 


INVENTORY 





When any company, accustomed to 
discussing items of equipment in the 
technical terms of their trade, has to 
interpret what is in the mind of a 
non-technical customer placing an 
order, mistakes frequently result be 
cause there is not a clear “meeting of 
the minds”. For example, it is easy for 
a non-technical person to refer to a 
toggle bolt as a wing nut, or request 
a floor plug when they mean an outlet 
box. In fact, when other than correct 
names are used for parts or equipment, 
a supplier could easily furnish the 
wrong item or else state that the item 
is not carried in stock. 

This possibility of error is precluded 
at Tinnerman Product’s modern manu 
facturing plant in Cleveland, Ohio, 
however, for there they use a series 
of rolling filing racks where a sample 
of each Tinnerman product is dis 
played on a series of closely-spaced 
hooks. Each product is tagged and 
cross-indexed with their master file so 
that, if any doubt exists as to the exact 
product in mind, they can show the 
sample to a customer and ask, “Is 
this what you have in mind?” Also, 
when a duplicate order is received 
from a customer to duplicate an item 
formerly ordered, it is an easy matter 
to check the previous order number, 
refer to the rolling file boards, and give 
the sample to the pattern maker for 
reproduction. 


PORTABLE ELECTRIC JIG SAW makes quick work of cutting openings in base- 
boards and walls for electrical outlet boxes. Piercing action of saw blade works 
easily into the wood to start outline cut; eliminates former methods of drilling 


numerous holes for keyhole saw, 


CONSTRUCTION AND MAINTENANCE . 


while edges of 


hole are sharp and neat 
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ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DRY TYPE TRANSFORMERS EXCLUSIVELY 


Capacities 
1te 3000 KVA 


@ DISTRISUTION 

© GENERAL PURPOSE 
o UNIT SUBSTATION 
« PHASE CHANGING 
@ ELECTRIC FURNACE 
o RECTIFIER 

« WELDING 

« MOTOR STARTING 
o SPECIAL 





“Mark of Quality” 


Representatives 
in 
Principal Cities 


-_ 


Bank of 12 Transformers 
Total Capacity 4000 KVA 
Electrical Contractor: 
RIGGS DISTLER & CO., INC. 
Philadelphia, Pa. 


Piasecki Helicopter Corporation, makers of 
two of Uncle Sam’s most important heli- 
copters —the 14-passenger Air Force Work 
Horse, and the 6-seat Navy HUP—has in- 
stalled Marcus dry type Transformers to do 
the vital power job in their big new plant 
at Morton, Pa. 


They were selected because every detail of 
the Marcus dry type transformer is engi- 
neered for long life...and continuous, 
trouble-free performance. Latest contribu- 
tion pioneered by Marcus for greater trans- 
former durability is Hi-Heat, Hi-Dielectric 
Magnet Wire, insulated with DuPont's 
newest miracle polyester film “Mylar,” 
combined with Johns-Manville “Quinterra” 
to reach insulation levels at least 10 times 
present industry standards. 


MARCUS— 


TRANSFORMER CO., inc. 
HILLSIDE 5, NEW JERSEY 
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| 


| CLOSELY SPACED HOOKS on plywood 


panels hold vast number of parts, or 
samples of work turned out by a manufac- 
turing company. Tags, cross-indexed to 


| office files, make it possible to quickly 
| locate exact item to be reproduced. This 


visual inventory also eliminates guesswork 


| on the part of a non-technical customer 


when he is ordering material 


These file boards are made of ply- 
wood mounted close to- 
moved freely along 
overhead tracks and can be pushed out 
of the way when not in use. 

This 


used by any 


sheets, are 
gether, can be 


idea can advantageously be 
electrical shop having 
direct contact with the public, for fre- 
quently a layman can point to an item 
that he can’t name, thereby eliminating 
all possibility of error. 


Mobile Working 
Platform Operates By Air 
And Dry Battery 


MAINTENANCE 





Welding, installation of equipment 
or maintenance work in high places is 
greatly facilitated for the Elmco Con- 
struction Company of San Francisco 
through the use of a compressed air 
and hydraulic high-lift working plat- 
form developed by Ormand Hukari. 
While working on an installation for 
the Tuxedo Candy Plant in San Jose, 
for example, this device eleminated the 
use of ladders and scaffolds, provided 
a sure-footed working platform at all 
required elevations, was easy to move 
about to various locations and provided 
an easy means for workmen to reach 


| their various levels of work. 


| 


| admitted into the control chamber. No 


Counterbalancing is such that it is 
easy to raise or lower the boom manu- 
ally, although normally the platform is 
raised automatically when a brake. is 
released and air pressure is thereby 


recharging of this compressed air 
chamber is required, and operation is 
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ROEBLING PROTECTIVE COVERINGS ON 
LEAD SHEATHED CABLE 


for utilities, chemical plants and the petroleum industry 


LEAD SHEATHED CABLES used in certain 
applications by public and private utilities, chem- 
ical plants and the petroleum industry are often 
impaired by electrolysis or chemical corrosion. 
But such corrosive action can be effectively re- 
duced, and cable life extended, by using Roebling 
Paper Insulated and Varnished Cambric Cables 
with either of two outer protective coverings. 
One of these coverings is an extruded thermo- 
plastic sheath employing a special high-molecular 
weight polysthylene. The other is ROESHEATH, 


built up of neoprene and neoprene-filled fabric 
tapes and vulcanized directly over the lead sheath. 
Both coverings not only provide essential protec- 
tion, but, in some cases, may permit the thickness 
of the lead sheath to be reduced. 

For longer, more dependable cable life and 
worthwhile economy write for full information... 
and get our recommendations for solving any spe- 
cial problem. 

John A. Roebling’s Sons Corporation, Trenton 
2, New Jersey. 


A subsidiary of The Colorado Fuel and Iron Corporation 
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BORE MG at Fob , eae wgere 
Baa late WORKING PLATFORMS having either 1] 
- | or 15-foot lifts are useful in both installa- 
tion and maintenance work. Counter- 
balancing makes it possible for the plat- 
form to be raised with modest quantity 
of compressed air, and lowered again by 
means of power supplied by 6-volt bat- 
tery. 


by means of a 6-volt battery which is 
satisfactory for a thousand or more 
lifts without rechanging or recharging 
the power unit. 

Two models are available for this 
type of work; an 11-foot and a 15-foot 
lift being possible. 





Photoelectric Beam 


ommmene s-  —— a Operates Fire Door 


ame ae * CONSTRUCTION 
z : i LITE CEILINGS An electronic beam acts as a robot 


doorman in the modern Synthane 
plant at Oaks, Pennsylvania, where 
elaborate safety precautions are taken 





covered from wall to wall with 
GrateLite, the diffusing plastic louver 
...an architectural dream. 


Diffusion through 34“ translucent 
cubical facets produces finer quality 
illumination . . . fills the room with 
soft light for “VELVETIZED SEEING”. 
It keeps your eyes ‘‘at rest’’ 

and makes your work easier. 


simple installation: Just 5 parts to handle. 


easy maintenance: Relamp by removing only | panel. 
Panels can be detached and washed 
in 2 minutes . . . just shake in 
detergent water. 


Start a new era of eye comfort—with 

up to 200 foot-candles! Write today 

on your letterhead for folder 905-A : , : 

and GrateLite layout guide. FLOOR-RECESSED LIGHT BEAM is 
directed to overhead photocell mechanism 
which opens fire door on approach of 

THE EDWIN F. GUTH CO. ST. LOUIS 3, MO. materials-handling dolly and automat 

cally closes the portal when the material 

*U. S. & Can. Pats. Pend. being processed has passed from one 

Trademark Registered | department to onother. 
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to protect employees and property in 
those departments devoted to the 
manufacture of thermosetting lami- 
nated plastics. This installation results 
in both safety and efficiency, since twin 
“electric eyes” automatically open all 
fire doors which would otherwise im- 
pede the normal traffic flow between 
production and shipping departments. 

Interruption of one beam actuates 
the electronic circuit which opens the 
door, while interruption of a second 
beam closes the portal after material 
has passed through the opening. 

The floor-recessed beam of light in 
each instance is directed to an actuat- 
ing photocell positioned 15 feet above, 
and the device is so timed that the 
door is operated in a matter of seconds, 
This prevents the door from being 
opened inadvertently, requires no man- 
ual effort on the part of the employee 
moving the material by dolly or truck, 
and promotes both safety and opera- 
tional speed. 


Test Benches Have 
Grounded Power Outlets 


PRODUCTION 





Test benches installed for Daystrom, 
Inc., on the outskirts of Scranton, 
Pennsylvania, are equipped to supply 
power to the workers through plug-in 
outlets spaced along the leading edges 
of the tables. These outlets are mounted 
directly to metal wireways that are 
secured to the bench edges, and con- 
nections between these wiring strips 
and branch circuit conduits are effected 
through standard transfer sections. 
Power outlets are of the three-prong 
type, thereby providing facilities for 
the positive grounding of all hand tools 
used by the workers as indicated, the 
wiring channels are located in a most 
convenient position and then stream- 
lined construction offers no obstruc- 
tions or means for snagging clothing. 


METAL WIREWAY is secured to leading | 
edge of all work or test benches, with | 
three-prong outlets providing means for | 


grounding all hand tools 





ON’T waste valuable time struggling with old-fashioned hand tools 
when you have a hole to drill! Switch to Black & Decker power 
and see how much time (and money) you actually save on every job! 


Take the B&D %” Standard Drill, for example. You just can’t beat 
it for general-purpose use on all your jobs! It drives twist drills, Hole- 
Saws and wood augers for drilling joists and steel boxes; installing switch 
boxes, cut-outs and switch boards; cutting through switch and terminal 
boxes in BX work; deep boring in heavy timber and planking. With 
carbide-tipped drills, it goes through brick, cement and cinder block 
walls. And a special right angle attachment makes drilling in tight 
places a cinch. 


See your nearby Black & Decker Distributor for a demonstration. 
Write for a FREE, detailed catalog to: THE BLack & DeEcKER MFG. 
Co., 617 Pennsylvania Ave., Towson 4, Md. 


B&D Right Angle Attachment is perfect for close-quarter work, like 
reaching out-of-the-way places on joists. Transmits full power; 
maintains correct spindle speed. Attaches to B&D '%” Standard 
and larger drills. 


B&D Hole-Saews cut clean, round holes faster—in wood, steel, 
plastics, board, alloys. Perfect for cutting through switch and 
terminal boxes. Fine-tooth and coarse-tooth styles in sizes from 
%” to 4” diam.; mandrels to fit all electric drills. 


B&D Masonry (Carbide-Tipped) Bits go through brick, cement, 
cinder block and similar materials much faster than a star drill, 
and the hole size is maintained more accurately. Easily sharpened 
without reducing cutting diameter. 


Get more details about Portable Electric Saws, Hammers and other 
Black & Decker Tools from McGraw-Hill’s Electrical Catalog. 
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G.E. Announces New Rigid Conduit 








New G-E WHITE | 








A new G-E WHITE rigid steel conduit that has easy bending, New G-E WHITE is easier to bend because the 


. s : . : “metallizing” process flame-coats the zinc he 
easy wire-pulling, and improved corrosion-resistance character- sag, secant : dey agen 
] conduit—eliminating the quenching and 


istics has been introduced by General Electric’s Construction straightening that cause hardening 
) g. 


Materials Division. 
These improvements have been made possible by a zinc-coating 
process called “metallizing”’, which has been proved by more than 
30 years of service in other applications. Metallizing bonds a con- 
trolled, uniform coating of pure zinc to the conduit, threads and 
all, to provide lasting protection against corrosion. The conduit 
is then given the added protection of a coating of C-553 lacquer 
over the metallized zinc. 
New G-E WHITE rigid conduit conforms with the American 
Standards Association specifications, is listed by Underwriters’ 
Laboratories, Inc., and meets all U. 5S. Government specifications. 
Ask your distributor about it. Section €25-918, Construction 
Materials Division, General Electric Company, Bridgeport 2, Conn. Wire-pulling is easier because new G-E 
— 


WHITE is lined with a new corrosion-resistant 
coating, containing an anti-friction agent. 
Ou Can fred your confidence in — 
~ 
— 
Pa My | 1953 Se 
4 > 
may’ YEARS 7 ELECTRICAL ys 
Say ve ee 


wy 
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Please send me without obligation, further information about the following: 


woe TILL L ee 


(Product News, Product Briefs, Catalogs and Bulletins) 


mmo 1} () L) 


NOT GOOD AFTER NOVEMBER 1, 1953 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


WITH THESE POSTCARDS 


For further information on new products, 
trade literature and advertising appearing 
in this issue — 

After the words ‘‘Item Number'’ — Just in- Please send me without cbligation, further information about the following: 
sert the numbers of any items appearing . 

on the pages under PRODUCT NEWS, mee Rents CT a a CT Cc CT CO T 
PRODUCT BRIEFS and CATALOGS, BULLE- celine saduntanemitas ae 
TINS AND ENGINEERING DATA. Use the 

boxes provided. 


After the words ‘‘Advertisement on Page" aaa ig: LI LI LJ CJ 


NOT GOOD AFTER NOVEMBER 1, 1953 


— Insert in the boxes the page numbers of 
any advertisements about which you want 
to know more. Where more than one ad- 
vertisement appears on a page, include 


—— 
the manufacturer's initials. ELECTRICAL CONSTRUCTION AND MAINTENANCE —A McGraw-Hill Publicetion 
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The Editor 
ELECTRICAL CONSTRUCTION AND MAINTENANCE 


330 West 42nd St., 3 WITH THESE POSTCARDS 


New York 36, N.Y. 


For further information on new products, 
trade literature and advertising appearing 
in this issue — 


After the words ‘‘Item Number’’ — Just in- 


sert the numbers of any items appearing 
on the pages under PRODUCT NEWS, 
PRODUCT BRIEFS and CATALOGS, BULLE- 
TINS AND ENGINEERING DATA. Use the 
boxes provided. 


After the words ‘‘Advertisement on Page”’ 
— Insert in the boxes the page numbers of 
any advertisements about which you want 
to know more. Where more than one ad- 
vertisement appears on a page, include 
the manufacturer's initials. 


The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N.Y. 





Product News 


(1) 


horizontal Nuorescent fixture 
desiened or 


Fluorescent Fixture 


, new 


low cost change-over to 


wide range, high-intensity pump island 


Model 470, the 
light is engineered to furnish 
both 


a light source 15 


lighting Known as 
new “T” 
greater illumination on sides of 
the island through 
from horizontal. 

instant start 
instant start lamps 
493-in. 


6-in. high. 


Fixture is equipped 
with and six 
Over-all dimen- 
24-in, wide and 
Fixture has built-in level 


ing device, and five 4-in. knockouts in 


ballasts 


1 
sions: iong, 


lampholder 
Latching arrangement per- 


top for spot or floor 
mounting. 
mits opening of glass frames for clean- 
ing or relamping. Unit can be mounted 
on poles, standards or bracket arms, 
or suspended under canopies. 

Guardian Light Co., 301 Lake St., 
Oak Park, Ill. 


(2) 


Type SU induction voltage regula- 
tor has been redesigned. Mechanical 
adjustments have been eliminated from 
the control, and type SJ voltage regu- 
lating relay is used in the new all elec- 
trical control. 


Regulator 


All relays are now 
mounted on the back of a swinging 
panel to facilitate periodic inspection. 
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\ hand wheel at upper end of vertical 
shait 
tion. \ vertical 


connections tor either series or parallel 


motor allows easy hand opera- 


terminal board has 


operation of the secondary winding 


Suitable links make possible convenient 
connection changes 


I] CSTINGHOUSE 


30, Pa 





(3) 


ventilating fan 
a scientific- 
propelled 


Ventilating Fan 
Marco VS 


volun: 


new 


moves ‘s of air by 
blade 
floating-power motor, engineered for 
quiet operation. V8 blade is of special 
aluminum alloy. All 


sible ior fast 


ally designed by a 


parts are acces 
installation, Loosen one 
screw and the J-box cover slides out, 
the |-box 
Aiter plastering, 
plugs into a 
lan 


leaving open for wiring. 


the pre-wired motor 


handy receptacle. Com- 

unit is 34 inches thick. 

110 volts, 60/50 

watts. Discharge rating: 
350 CFM; free air, 800 CFM. 

Marvin Manufacturing Co., 3071 

East 12th St., Los Angeles 23, Calif. 


plete 
Motor specifications : 
cycle, 100 


(4) 


A new industrial silver plating solu 
tion, known as Nu-Silver No. 66, 
makes it possible to silver plate with- 
out electricity. It can be applied with 
a soft cloth or brush or by immersing 
Can be applied in underground loca 
tions or on poles. Solution can be 
used on silver, copper, brass, bronze, 
German silver and many other metals 
and alloys. 

Specialty Manufacturers and Dis- 
tributors, 508 New York St., Aurora, 


Til. 


Silver Plating Solution 


(5) 


lighting unit, 
called the Pioneer, is especially de- 
1 


signed 


Fluorescent Lighting Unit 


\ new fluorescent 
for use in schools, offices and 
retail stores. Made of steel and plastic, 
it eliminates contrasts by transmitting 
a soit overhead light and glare-free 
down-lighting, A feature is the adapt- 
able socket holder bridge, It is possible 
to change the number of lamps or 
the field for inten- 
existing requirements, 
the fixture. It 
individually or in con- 
tinuous rows, Ballast and wiring are 
easily and 
either 


lamp spacing in 
Sitv, to meet 


without removing can 


be mounted 
accessible for servicing 
louver may be opened from 
side for re-lamping, 

Smithecraft Lighting Division, Chel 
lass 


Sead, 


Switch (6) 


\ new three wire type basic snap- 
action waterproof switch. It is single 
double throw, 
curve design and miniature size, Basic 
switch 


pole, featuring sine 
enclosed in a 
waterproof material and will operate 
without damage in temperatures rang 
ing from minus 65°F to plus 165°F. 
Electrical capacity is 20 amps resist- 
ive, 28 volts de, 10 
110 volts ac. recom- 
mended for use wherever water, oil, 
grease, dust, grit, dirt or other harm 
iul factors are present. They 


mechanism is 


amps resistive, 


Switches are 


are also 

available in two wire types. 
Control Products, Ine., 

Street, Harrison, N. J 


Sussex 
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ANOTHER 


midwest 
EXCLUSIVE 


thin wall conduct 


Set screw cannot fall out 
because it is ‘locked in” 








(7) 


Round incandescent recess lighting 
fixtures called Loov-O-Lites. They 
built with Alzak aluminum re- 
flectors, and are for general or accent 
lighting. Two types of reflectors are 
available: a narrow 30° beam design 
and a wide-angle 70° beam. Both are 
made in three sizes to handle lamps 
from 60 to 300 Three bottom 
assemblies are available: 


Lighting Fixtures 


are 


watts. 
open, con- 
centric metal louvers with 35° cutoff, 
and glass louver lenses which diffuse 
downlight. To simplify wiring and 
installation, they designed = so 
socket-covers are detachable from re- 


are 


flector. Listed by Underwriters Labo- 
ratories, Inc 

Edwin F. Guth 
Washington Ave.. St 


Company, 2615 
Louts 3, Mo. 


(8) 


A new and improved line of open- 
dropout fuse and load-break cutouts. 
Features include a hollow-tube, wet- 
process, porcelain insulator with 
mounting support clamped to porcelain 
by a “U” bolt insulated with rigid 
polyvinyl chloride insulation, and a 
shielded top contact and latch for pro- 
tection from dirt or sleet. Top and 
bottom fittings are compression-bolted 
to porcelain. Line includes ratings of 
7.8 kv and 15 kv, 100 amperes. Three 
interchangeable fuseholders provide a 
NEMA standard 2000-ampere inter- 
rupting rating, heavy-duty 5000-am- 
pere interrupting ratings, and a load- 
break up to 100 amperes, any power 
factor. 

General 
oN. ¥ 


Dropout Fuse and Cutouts 


Electric Co., Schenectady 
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Varnishes (9) 


A new series of Class H silicone 
electrical insulation varnishes have 
been designed for applications ranging 
from flexible glass cloth or tape to 
rigid tubular transformer insulation. 
They are used to provide Class H 
insulation for such electrical parts as 
coils, armatures, and stators, and also 
for use as binders on mica-glass com- 
binations and coatings for glass tape 
and asbestos paper. Silicone coating 
varnish R-61 is intended for 
cloth and tape applications; Silicone 
Impregnating varnish R-62 is used in 
coating of electric armatures, 
and stators intended for heavy-duty 
service; and thermo-setting silicone 
resin R-63 is used as a bonding and 
protective coating for numerous appli- 
cations. 

Linde Air Products Co., 
of Union Carbide 
3) Fast 42nd St., 


glass 


coils, 


a Division 
and Carbon Corp., 


Vew York 17, N. r. 


Voltage Regulators (10) 


New PRS pole type step 
voltage regulators, single phase, 60 
cycles. Voltage regulation of plus or 
minus 10% is provided in 32 equal 
steps of §% of the rated voltage. They 
are self-contained and automatic in 
operation. They are especially suitable 
for branch and rural distribution 
lines. Regulation is performed by a 
series of tapped windings, a drive 
mechanism and switching mechanism. 
The heart of the regulator is the motor 
driven selector switch. Switches or 
terminals of tapped winding are ar- 
ranged in a circle and are mounted 
in parallel on two identical mounting 
panels. Selector switch determines the 
magnitude to which tapped winding 
will buck or boost output voltage. Re- 
versing switch determines polarity of 
tapped winding. 

Moloney Electric Co., St. Louis 20, 
Mo. 


Type 


Tool 


\ new 


(11) 


*Plus-Power” Jobmaster 
powder-actuated fastening tool which 
does medium-duty fastening into steel 
and concrete. It has a barrel diameter 
of three-eighths of an inch. The larger- 
diameter barrel is being produced as a 
separate lower assembly so that many 
Jobmaster tools already in use in the 
field may be fitted with new barrel 
assembly. Thereafter, the tool uses the 
regular or “Plus-Power” barrel assem- 


” 


bly interchangeably, depending on re- 
quirements of any particular job. 
Teamed with the ‘“Plus-Power” are 
special Tru-Set flat head drive pins 
and adjustable utility head threaded 
studs. It weighs 6-3 lbs. 

Ramset Fasteners Division of Olin 
Industries, Inc., 12117 Berea Rd., 
Cleveland 11, Ohio. 


(12) 


A new line of ‘20/20” fluorescent 
fixtures. They are available in five 
models and desirable for school room 
use as well as for commercial installa- 
tions. All models are available with 
metal or Styrene side panels and fea- 
ture “Liquid Plastic” baked enamel 
louver fins which have been redesigned 
to achieve even partitioning of light 
throughout length of fixture. Fins are 
available for providing 35-25, 35-45 or 
45-45 degree shielding and are inter- 
changeable in one channel. Louver 
panel hinges from either side. Series 
incorporates 2 and 4 light 4 ft. units, 
as well as 4 ft. and 8 ft. slimline and 
8 ft. hi-pin fixtures. 

Electro Silv-A-King Corp., 
W. Fulton St., Chicago, Ill. 


Fluorescent Fixtures 


2006 
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Customer Wiring 
Overloaded? 


This t Sprague instru- 
ment fH and quickly checks 
wiring! see if it’s adequate for 
presen®or contemplated loads. 

Prove to customers the effect 
of increasing loads on their wir- 
ing right in their own home. 
Direct reading meter indi- 
cates percentage voltage drop 
on 115 or 230 volt circuits 
under load without trouble- 
some calculations. 

Connectors for convenience 
outlets, appliances, panel 
boards, etc., are furnished— 
ideal for use in home, farm, or 
plant. 

Write for Bulletin PF-600— 
Sprague Electric Company, 
333 Marshall Street, 
North Adams, Massachusetts 


PIONEERS IN ELECTRIC AND 
ELECTRONIC DEVELOPMENT 
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Rectifer (13) 


rectifier is a 
self-contained unit which pro 
vides de from an ac source, ‘The “box” 
which plugs into an ac outlet eliminates 
the necessity for discarding small dec 
operated machinery when power source 
is changed from de to ac. It is a 


New My-T-Midget 


small, 


practical de source for magnetic chuck 
and applications. It employs selenium 
cells for its converting action. Plug 
the rectifier into the ac source, flip the 
toggle switch on face of panel, and a 
red pilot light instantly indicates that 
de is available. A standard fuse is 
mounted on the front. It is supplied 
in a crackle-finish cabinet which can 
be mounted next to machine or on 
wall, , It has an “on” and “off” toggle 
switch and a U/L approved indus 
trial-type heavy duty cord and plug. 
Its ac input is single phase 110 volts 
or 220 volts. It is available in a variety 
of sizes from 1. amp;to 8.5 amp. 

American Rectifier Corp., 95 Lafay- 
ette St., New York 13, N. Y. 


Infra-red Oven (14) 


\ new line of large size infra-red 
ovens, for large area side heating ap- 
plications. Units are available in 
32- and 48-inch long standard sections, 
and the Patent-Flex design permits 
tight multiple section joints, with each 
section individually adjustable from 
the outside. Each lamp row has two 
complete panels of asbestos insulated, 


metal backed construction. Oven is 


designed for taking care of larger in- 
stallations, and is equally well suited 
for both conveyorized and non-con- 
veyorized batch oven work. Oven is 
installed so that the contour of oven 
can be changed while it is in actual 
operation. Ovens are designed for use 
with R-40 reflector lamp. 

Wil-Son Mfg. Co., Cloverport, Ky. 


Phone System (15) 


system operates 

It is supplied 
adaptable for either 
wall mounting or desk use. Distances 
up to 900 feet are covered by the 
system. Phone operates on a small 
flashlight type battery capable of 
powering the phone for 6 to 12 months. 
\ built-in buzzer notifies the other 
party that he is wanted on the phone. 
In office installations buzzer may also 
be used separately for signaling. It 
is recommended for use in small offices, 
workshop to store, home to garage, 
basement to kitchen, service entrance 
to kitchen, small factories, farms, ete. 

Paul C. Roche Co., Inc., 11 Park 
Place, New York 7, N. Y. 


The DUO phone 
on dry cell batteries. 
in sets of two, 


Industrial Alarm (16) 


An annunciator system that warns 
of its own failure as well as that of the 
circuit it monitors. Available in three 
standard units—plug-in, cabinet and 
lamp box. Cabinets are available 
five standard sizes, 1-3-5-7-11 units 
wide. They may be stacked on top of 
each other or side by side to provide 
infinite variety for any annunciator 
system. Standard cabinet includes re- 
lay plug-in units, but also available for 
remote mounting. The plug-in signals 
its own failure as well as the system 
defects and can be used with both 
normally open or normally closed field 
signals. They are interchangeable on 
the job. Light box 
standard basic types, bullseye and back 
lighted name plate. In addition, each 
tvpe may be supplied with an integral 
toggle switch for a ring back sequence 
and also, each type may be supplied 
with individual reset pushbuttons. 

Scam Instrument Corporation, 3909 
Ilest Irving Park, Chicago 18, Ill. 


comprise two 
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ELEGTRIGAL CONTRACTORS 


Again Sylvania extends a helping hand 





This Qualified Lighting Contractor 
emblem helped many electrical con- 
tractors make amazing gains last year. 
Don’t miss this latest and greatest 


opportunity NOW! 


Once again, Sylvania offers 
Electrical Contractors a sure- 
fire, proved program for stepping up 
business this Spring and Summer. 
The Program is in 3 Parts 
Part 1 builds national recognition for 
the electrical contractor’s services 
through full-page national ads that 


carry the lighting contractor’s em- 
blem in Time, Business Week, News- 
week, and other important maga- 
zines. Also sparkling, live commer- 
cials on the great TV show “Beat the 
Clock” will display the emblem to 
millions everywhere. 

Part 2 is a carefully designed pub- 
licity campaign to build up your im- 
portance as the Qualified Lighting 
Contractor in your community. You 
get professionally written talks of in- 
terest to clubs and civic organiza- 
tions. Also free radio and TV scripts, 
news releases, decals for your win- 
dows and trucks. Also ad mats for 
newspapers and telephone directo- 
ties .. . all planned to throw a new 


SYLVANL 


LIGHTING - RADIO 


ELECTRONICS - 


TELEVISION 


In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, St. Catherine Street, Montreal, P. Q. 
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light on the scope and importance of 
your services. 

Part 3 consists of a complete per- 
sonalized direct mail campaign to 
bring business right to your door. 
Every mailing piece has a walloping 
appeal, and every one is different! 
All mailers will be imprinted with 
your name and address, and accom- 
panied by a hard-selling letter 
printed on your letterhead . . . and 
mailed by Sylvania to every pros- 
pect on your list! 

The cost? Only 8¢ per name (100 
names minimum). This includes 
postage and all handling charges. So 
why delay? Fill in the coupon and 
mail it NOW! 


Sylvania Electric Products Inc. 
Dept 31-2109, 1740 B’way, N. Y. 19, N. Y. 


Please send me complete details about 
Sylvania’s 1953 Promotion for Qualified 
Lighting Contractors. 


Name 





Company - 





Street 





co... 
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: re 
ANOTHER Good Price Cle 
Getting Married : 


Whatever the reason—-when a good price clerk leaves you, 
trouble looms ahead. But leave or stay, an answer lies in 
NATIONAL PRICE SERVICE for then practically anyone can 
successfully price out your jobs. 


Think what it will mean to you to have 


NATIONAL PRICE SERVICE 


right at hand, ready to work day or night, for then you have 
completely up-to-the-minute net figured material costs, manufac- 
turers’ comparative catalog numbers, standard packing quantities, 
concise descriptions; in fact, every bit of vital information, includ- 
ing suggested selling prices and with every listed item illustrated 
That, Mr. Electrical Contractor, makes it easy for you (or anyone 
in your organization) to bill out your jobs. Estimating is simplified 
with extreme accuracy assured. Costing, checking invoices, any 
price work dealing with materials becomes not a nightmare but 
a routine operation. 


Better get the full story today. Your inquiry will obligate you in 
no way and you owe it to yourself to know all about 


NATIONAL PRICE SERVICE 





NATIONAL PRICE SERVICE is available 
to recognized electrical contractors. Its fee 
s is very nominal. If you are an electrical 
(aie contractor, you are invited to write us on 
) your letterhead for a full description 
fits with no obligation whatsoever. Make 
SPEEDY NATIONAL PRICE SERVICE your key to 
= ACCURATE more profitable, less burdensome pricing 
PRICING AND COSTING 
926 


NATIONAL PRICE SERVICE 
HENDERSON-HAZEL CORPORATION 


13601 EUCLID AVENUE, CLEVELAND 12, OHIO 



































Sin 





Terminal Blocks (17) 


Heavy-duty molded terminal blocks 
are available with non-separable 
hinged covers. Blocks can be furnished 
with either screw or solderless type 
contacts, and in 4, 6, 8 or 12 circuit 
sizes with either plain or numbered 
marking strips. They are rated at 
750 volts, 35-amperes for screw type 
and at 750 volts, 50 amperes for solder- 
less type. Blocks are molded of CFG 
compound but can, be furnished in 
special materials and finishes, or with 
special circuiting arrangements, mark- 
ing details, etc. 

Buchanan Electrical Products Corp. 
225 Route 29, Hillside, N. J. 


Insulator (18) 


\ new line of clamp-top line post 
insulators for high voltage use 
\vailable in eight voltage ratings 
from 20 kv to 88 kv with four com- 
pletely interchangeable clamp sizes in 
ferrous or aluminum for conductor 
diameters from .25 inches to 1.50 
inches. It is a single porcelain, fog- 
type post design. Clamp-top is exter- 
nally bonded to porcelain to prevent 
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destructive cracking forces. Cap screw The Features You Asked for: 


forms one end of trunnion bearing for 
convenience in insulator change and is 
backed off, not removed, and conduc- 
tor, with clamp still attached, lifted out 
of position. 

Lapp Insulator Co., Ince., LeRoy, 
eZ 


Voltage Tester 


Ovens (19) 
Thousands of Electrical Mon 
New insulation roasting ovens tor x 
use in electric motor repair. Oven’s Bent Told Us What They Wanted — 
air cooling system provides complete — We Included Every Major — 


incineration of varnish and other com- 


bustible material on motors, distribu- = Feature — No Other Tester 
tion transformers, dipping racks, and 

hooks. Oven automatically shuts off ; Offers So Many Advantages 
fuel at incinerating temperature, per- for Easier, Safer Use: 


mitting combustibles to carry process 


to completion. Slight modifications of NO OTHER TESTER 
: . 


basic oven can be made to include 





features for preheating large babitted HAS ALL THESE: 


bearings and melting out old_ bear- 
ings. Available in two sizes. 

Michigan Oven Company, 415 
Brainard, Detroit 1, Mich. 


Handier 

center Coil layer-weund 

mount Prod storage on rugged nylon 
for prod makes completely shields spool for long. 
testing easier sharp tips safe life 


——_T Pre. 


— 
Lid Coil secured 
rl Loe LP Ks at both ends 
Y —Coil leads 
Molded rubber, isolated, 





moisture-tight prod preventing 

handies— ‘No- shorts 
Slip’ safety rings Double strength, Plastic name plate 
30" neoprene seamless plastic bonded to case— 
leads case no surface metal 

















Celite Commocte so Gwe Famous IDEAL “DOUBLE PROTECTION”” 
a nnector “Fog-Free” 


- windew ... @ solenoid, calibrated indicator AND a neon 
Phe “Dalwetd” detachable welding test lamp, each independent of the other —NO 
able connector is designed for heavy CHANCE OF FAILURE TO DETECT VOLTAGE. 


Connectors have an expander- 
male end which makes a large TESTS 110 to 550 Volts AC — 110 to 600 Volts DC 


il 











irea contact. When this is inserted oa 
nto female end with a quarter turn Sn QL ee Se ee ee ae ae eee 
it makes a wipe-joint fit for complete LEADING | IDEAL INDUSTRIES, Inc. 
electrical contact. Current-carrying DISTRIBUTORS 1041 Park Avenue, Sycamore, Illinois 

7 SEE IT NOW! | 


parts are made from. bar brass, Please send me full catalog information on new IDEAL 


machined to close tolerances. Casing a Voltage Tester 

is a heavy duty insulating fibre tube. MAIL TODAY sii 

(‘onnectors are made for both solder FOR FULL 

ind mechanical connections, in 400 DETAILS ane 

ind 600-ampere capacities. | Address 
Dalweld Company, 1 Bertel Avenue City Se 

Wt. Vernon, N. ¥ 


a ee 
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. Westinghouse Application Engineer 
. Westinghouse Sales Engineer 


. Chief Engineer 


. Electrical Engineer 


. Production Superintendent 
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Your motor and control problems are local 


.. $0 is Westinghouse application assistance 


Do you put a full team on the field when you tackle 
a motor and control application problem? Are you 
cashing in on the know-how of your local staff of 
Westinghouse application engineers? Take a look 
at this line-up: 

Your local Westinghouse sales engineer has a 
broad knowledge of all Westinghouse Motors and 
Controls. He knows their capabilities and limita- 
tions. He knows how to match motors and con- 
trols for maximum production. 

Your local Westinghouse application engineer 
is equipped to analyze any motor and control 


problem and then develop the best solution. He 
can handle any application problem from a simple 
machine tool to a complete production line. 

Your local Westinghouse product engineer is a 
specialist in one type of motor or control. These 
men work at the local level but operate from a 
manufacturing headquarters office. 

Enlist the services of these men on your next 
motor and control application job. Call your local 
Westinghouse office for further details, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania, J-21746 


Application engineers work out of 126 Westinghouse offices 


Akron 8, Ohio JEfferson 3165 Fort Wayne 2, Ind. ANthony 3421 
Albany 5, N. Y. 8-7801 Fort Worth 2, Tex. FOrtune 4086 
Albuquerque, N. M. 3-1826 Fresno 1, Cal. 

Allentown, Pa. HEmlock 4-5108 Gary, Ind, 

Amarillo, Texas 6-7838 Grand Rapids 2, Mich. 

Appleton, Wis. 4-4116 Greensboro, N. C 

Atlanta 2, Ga. ATwood 1642 Greenville, $. C 

Augusta, Maine 3-4571 Hammond, Ind. RUssell 8937 
Baltimore 2, Md. Plaza 0300 Hartford 3, Conn. 5-0851 
Beaumont, Tex. 4-1481 Houston 2, Tex. CHarter 4691 
Binghamton 62, N. Y. 2-6403 Huntington 1, W. Va. 7146 
Birmingham 3, Ala. 53-2411 Indianapolis 9, Ind. MArket 3301 
Bluefield, W. Va. 3-9131 Jackson, Mich. 2-0519 
Boston 10, Mass. Liberty 2-0600 Jackson, Miss. 6-4839 
Bridgeport 8, Conn 4-0151 Jacksonville 6, Fla. 78-6492 
Buffalo 3, N. Y. WAshington 3966 Jamestown, N. Y. 8939 
Butte, Mont. 2-2301 Johnstown, Pa. 81-257 
Canton 2, Ohio 3-9171 Kansas City 6, Mo. HArrison 7122 
Cedar Rapids, ta. 7638 Kingsport, Tenn. 

Charleston, S$. C. 9904 Knoxville 8, Tenn. 

Charleston 1, W. Va. 37-565 Little Rock, Ark. 0 
Charlotte 1, N. C. 5-3731 Los Angeles 17, Cal. MAdison 6-3881 
Chattanooga 2, Tenn. 7-4361 Lovisville 2, Ky. Clay 0212 
Chicago 54, Ill. Whitehall 4-3860 Madison 3, Wis. 5-4868 
Cincinnati 2, Ohio GArfield 2250 Medford, Ore. 2-8289 
Cleveland 13, Ohio CHerry 1-7600 Memphis 3, Tenn. 8-8546 
Columbia, $. C. 3-8823 Miami 4, Fla. 2-1553 
Columbus 15, Ohio MAin 5527 Milwaukee 2, Wis. DAly 8-1800 
Corpus Christi, Tex. 3-9237 Minneapolis 13, Minn. GRanville 3545 
Dallas 1, Tex. Riverside 5231 Mobile, Ala. 8-5443 
Davenport, la. 3-2761 Nashville 3, Tenn. 42-3505 
Dayton 2, Ohio ADams 9153 Newark 2, N. J. MArket 2-0200 
Denver 2, Colo. KEystone 8121 New Haven 10, Conn. 5-3191 
Des Moines 8, lowa 2-0244 New Orleans 13, La. RAymond 8656 
Detroit 31, Mich. TRinity 2-7010 New York 5,N. Y. WhHitehall 3-4321 
Duluth 2, Minn. 7-1541 Niagara Falls, N. Y. 9700 
El Paso, Tex. 2-5691 Norfolk 10, Va. 5-1639 
Emeryville 8, Cal. Olympic 2-3770 Oklahoma City 2, Okla. REgent 6-1633 
Erie, Pa. 24-867 Omaha 2, Nebr. HArney 8700 
Evansville 8, Ind. 5-7146 Peoria 3, Ill. 2-5439 
Fairmont, W. Va. 501 Philadelphia 4, Pa. EVergreen 2-1200 
Fergus Falls, Minn. 4250 Phoenix, Ariz. 4-3158 


you can 6E SURE...iF 175 


Westinghouse 


Pittsburgh 30, Pa. ATlantic 1-8400 Spokane 8, Wash. MAin 3294 
Portland 4, Ore CApitol 1-9151 Springfield, Ill. 3-1532 
Providence 3, R. |. GAspee 1-0818 Springfield 3, Mass. 6-8373 
Raleigh, N. C. 6302 Syracuse 4, N. Y. 2-1361 
Reading, Pa. 2-0287 Tacoma 2, Wash. BRoadway 6565 
Richmond 19, Va. 2-4758 Tampa 1, Fla. 2-7246 
Roanoke 4, Va. 6263 Toledo 4, Ohio GArfield 4625 
Rochester 7, N. Y. MOnroe 1635 Trenton 10, N. J. 2-4136 
Rockford, Ill. 2-3452 Tulsa 3, Okla. 3-319) 
Rutland, Vt. 3292 Utica 1, N. Y. 4-1194 
Sacramento 14, Cal. Gilbert 3-6525 Waila Walla, Wash. 5124 
Saginaw, Mich. 4-2640 Washington 6, D.C. NAtional 8-8843 
St. Lovis 1, Mo. CEntral 1120 Waterloo, lowa 

Salt Lake City 1, Utah 5-3413 Watertown, N. Y. 1400 
San Antonio 5, Tex. GArfield 5114 Wheeling, W. Va. 6222-6223 
San Diego 1, Cal. MAin 8151 Wichita 2, Kansas 5-2631 
San Francisco 8, Cal. EXbrook 2-5353 Wilkes-Barre, Pa. 3-1144 
Seattle 4, Wash. MAin 0808 Williamsport, Pa. 

shreveport, La. 4-5298 Worcester 8, Mass. 

Sioux City 4, lowa 5-7634 York, Pa. 

South Bend 4, Ind. 3-7167 Youngstown 3, Ohio 
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Titchener a EX 
Cable Staples 


you wont stronger, tempered 
if BX Staples that do not bend or 
see 
squash... 


if you want BX Staples with sharp, 
* © © even points for easy starting .. . 


Titchener Rex Cable 


ask for 
Then Staples. All types and sizes. In 


bulk, or packed in handy boxes. 
There's a distributor carrying Rex 
Staples near you. 


E. H. TITCHENER & CO. 
72 Clinton St. Binghamton, N.Y. 


Mfrs. of Staples and Wire Parts for 65 Years 
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Transformers 


(21) 


Dry type transformers for high volt- 
age unit sub-stations. This 1000 
kva, 4160 delta-480 delta transformer 
is designed to meet or exceed NEMA, 
\SA, and JIC standards. Units have 
adequate core and coil blocking, high 
voltage insulators, and well ventilated 
pancake type coils. Core is designed 
to operate as a moderate flux density. 
\vailable either as a core and coil 
High 
voltage transformers are available in 
sizes up to 2000 kva and 15,000 volts. 

Hevi Duty Electric Co., Milwaukee 
1, Wis 


unit, or in steel enclosures. 





Lighting Bracket 


Ornamental 


6957. 


lighting bracket, No. 

black and_ brass. 
inches—extends 14 
accommodates 100 watt 
bulb or PAR lamp and is for use in 


Finish is 
Height is 74 
inches It 


garages, motels, side entrance of pub- 
lic buildings and such places where 
ornamental brackets are needed. 

Jackson Electrical Co., 900-910 W. 
Van Buren St., Chicago 7, Ill. 


Wire Connector (23) 


“Hi-Volt” porcelain wire connector, 
a “screw-on” type is approved by 
Underwriters’ Laboratories for fixture 
wiring up to 1000 volts and 600 volts 
in other 
molded-in 


Design of 
threads is re- 


applications. 
por celain 


sponsible for extra holding power, in- 
cluding both shape and taper of threads. 
As connector is screwed-on, it auto- 
inatically twists the wires together and 
presses-in threads which are progres- 
wires are drawn 
further into porcelain body. It is made 
especially for use in cold cathode and 
slimline lighting fixtures. 1000 volt 
approval includes 2 or 3 No. 18, 2 No. 
16, and 1 No. 18 with 1 No. 16 wires. 

Holub Industries, Inc., 413 DeKalb 


Ave., Sycamore, Ill. 
j 
& 
2 


sively crossed as 


Deas 


ih 


I~ j= 
ee 


Fittings (24) ° 

New Libcolet EMT set-screw fit- 
tings for non-water-tight installations. 
3odies are made of cast aluminum 
with a “silver-lite” finish and are 
threadless for thin wall tubing. Screws 
are case hardened, cup-pointed and 
precision threaded. 

Libco Electric Products Co., Liberty 
St., Corner Worth, Central Falls, R. I. 


(25) 


PANELESCENT LAMP has been incorpo 
rated as the clock and dial face of a new 
radio clock. The lamp operates on the 
principle of electroluminescence, and is 
no thicker than a pane of window glass 
Manufactured by Sylvania Electric Prod- 
ucts, Inc., 1740 Broadway, New York 
Te  ¥. 
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Whatever your Liyhttng Kequirements.. 


THERE'S A Wheeler FIXTURE THAT'S 


RIGHT FOR YOU aad ce JOB! 
mila 


























Name your installation — there’s a Wheeler 
Fluorescent Fixture to give you maximum lighting 
efficiency! For 72 years, Wheeler has adhered 
to the standard of manufacturing only quality REFLECTOR COMPANY 
lighting fixtures — engineered for ease of instal- 275 Congress St., Boston 10, Mass. 
lation and proven maintenance savings. \RA PA 
For full information on the above units and the Distributed fetmat 
complete Wheeler line of fixtures, write Wheeler Exclusively 
Reflector Co., 275 Congress St., Boston 10, Mass. 


Electrical 
Wholesalers 


REPRESENTATIVES IN PRINCIPAL CITIES 





Good repair work 


and good parts 


G0 togener. ‘ip 
ri \Y 


gendine Wagner 
Motor Starting Capacitors 


Don't take capacitors for granted—when new motor start- 
ing capacitors are needed use genuine Wagner Capacitors. 
Then you kxow that you'll get top performance. 

There's no guesswork in replacements when you use 
Wagner Capacitors. The capacitor number, stamped on 
the motor nameplate, tells you the right capacitor to use. 
You're sure of the size, the mounting brackets, the termi- 
nals, and the quality. 

Do you have Wagner’s Fast-Moving Parts Bulletin— 
MU-122 and Motor Repair Parts Catalog—MU-40? Be 
sure to get your copies ...they’re a big help for the 
motor repair shop. 





WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., Si. Lovis 14, Mo., U.S. A. 


Boe 


— 
ax Qe 
ao 


OVER 750 AUTHORIZED SERVICE STATIONS 
OR PARTS DISTRIBUTORS 


MOTORS BEARINGS STANDARD ROTORS 


BRUSHES - CAPACITORS - COMMUTATORS 
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Temperature Indicator (26) 


Response to temperature changes in 
two seconds or less is obtained with 
Model 328 “Fastherm” temperature 
indicator. It 1s a self-contained battery- 
powered electrical bridge type indicat- 
ing thermometer. The sensing element 
is a thermistor, mounted in a protec- 
tive cage at the end of a retractable 
prod. When in operating position, 
prod extends approximately 4 inches 
above top of instrument case. Re- 
tracted, prod and thermistor are en- 
tirely within the case. Temperature 
readings are made on a 2-inch meter 
with an accuracy of 3% of full scale 

Associated Research, Incorporated, 
3752 West Belmont Ave., Chicago 18, 
TI] 


Switch Box (27) 


A new Series 8000 switch box for 
new work. Box depth adjustment is 
made easy by 3-in. and 4-in. spacing 
lines on ends of box. Spacing of 3-in. 
for wet walls provided by “C” bracket 
tips. Deep skirt around device screw 
holes protects against plaster interfer- 
ence with device mounting screws. No 
external projections. Greater wiring 
space in ends of box accommodates 
oversize devices and provides extra 
wiring room for wires. Listed by Un- 
derwriters’ Laboratories. Inc. 

Union Insulating Company, Inc., 
P. O. Box 351, Parkersburg, W. Va. 


Insulation (28) 


An improved line of Class H fiber- 
glas tubing and_= sleeving, called 
BH “1151’. Insulation is produced in 
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Why you should use G& W POTHEADS on rubber 


insulated, shielded, Neoprene jacketed 15 Kv. cables 








Fig. 1—Cable termination. Ex- 
posed insulation subject to deteri- 
oration by weather. 


Bulletin AB51 lists potheads with 
stuffing box seal for Neoprene 
jacketed cables. 


Bulletin A52 gives data on stress 
relief cones for potheads. 


Send for these bulletins. 


Increasing the creepage 
length on a cable in air be- 

yond a certain distance in- 
creases the flashover very 

little —because ionization of 

the air (corona) begins at 820 — 
the grounded shielding ter- bh 4 
minus ot the same potential 4 yi = 
(for a given cable) regard- 

less of the length. °o (1 


i 











2 3.6C«4 5 6 7, 6 8 ® 
CREEPAGE DISTANCE “L" INCHES 
Fig. 3—60 cycle dry flashover values of various 
lengths of 2/0, 15 Kv., 22/64” rubber insulated 
cables IN AIR. 


| 


























Equipotential lines- 
A—B—C—D 
Flux lines— 
Xx—Y—Z 











il J 

Fig. 4— Without stress re- Fig.5—Stressreliefcone Fig. 6—Further decrease 

lief cone. High electrical decreases radial elec- inconcentrationof flux lines 

Fig. 2—Pothead No. 117231. stresses at grounded shield- _tricalstressesinthe cable’ and increase in electrical 

Permanent protection for ing may cause insulati insulation but has little strength is provided by 

cable ends. failure. inf e on longitudinal proper location of grounds 
stresses. ed pothead body. 








A. Exposed insulation surfaces become coated with contaminating dust and in coastal zones 
salt condensation — which become conducting when wet. As the conducting surface dries 
unevenly, excessive voltage gradients develop over small areas — arcing can occur and 
carbonize the organic insulation of a cable termination and result in dielectric breakdown. 
Inorganic porcelain as used in a pothead is not so affected. 


B. The principal benefit of the stress relief cone is in the improved strength of the installa- 
tion due to an increased resistance to puncture of cable insulation at the grounded shielding 
terminus where the stress is greatest. 


C. Cable surface flashover is increased by the use of insulating compound which has a high 
dielectric strength compared to air. A pothead provides a container for compound and the 
compound permits a considerable reduction in the length of the installation. 


D. The pothead porcelain provides an outer surface of relatively large diameter compared 
with the cable, thus reducing the external voltage stresses, 


E. High external creepage distance for a given length of porcelain is provided by petticoats 
which improve the wet flashover characteristics. 


F. Potheads (porcelain insulated, compound filled, hermetically sealed) properly protect 
cable ends against the contaminating effects of weather. G&W potheads meet established 
A.I. E. E. standards of 60 cycle and impulse voltage withstand values. The extra cost of a 
pothead (fig. 2) over the cost of materials required for a cable termination (fig. 1) is 
relatively small — compared with direct and intangible losses resulting from service inter- 
ruptions due to failures of improperly protected cable ends. 


G & W ELECTRIC SPECIALTY CO., 7780 DANTE AVENUE, CHICAGO 19, ILLINOIS, U.S.A. 
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preferred everywhere for 


BASE and 
ea 


in 21]2''to 4" pipe work 


TOLEDO 


NO. 2BR GEARED 
THREADER 


Put this popular Toledo on 
your 2%” to 4” pipe. Watch 
it produce perfect tapered 
threads with fop-speed .. . and 
a minimum of effort. 


EFFICIENT HAND OPERATION... 
Light weight... easy handling. 
Convenient carrying handles. 
Employs Toledo receding die 
= ... 5die segments... 

ighest quality tool steel... 
three broad faced chuck jaws 
for easy centering. 

HIGH SPEED... Operated with a 
Toledo Power Drive, the 2BR 
will thread 4” pipe in less than 
2 minutes! 

ORDER THROUGH YOUR SUPPLY 

HOUSE... Write for catalog 11A- 
52. The Toledo Pipe Thread- 
ing Machine Co., Toledo, 
Ohio. New York Office: 165 
Broadway, Room 1310. 


RELY ON THE LEADER 


PIPE’ TOOLS... 7POWER DRIVES 
f- POWER PIPE MACHINES 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


27 sizes from braided fiberglas coated 
with heat resistant silicone rubber. 
Its electrical and physical properties 
are unaffected by continuous operation 
through a temperature range of minus 
90 F to 400 F. It will also withstand 
450 F for 96 hours, 500 F for four 
hours and 600 F for 15 minutes. 
Silicone coating gives BH “1151” an 
break- 
down ranging from 7,000 volts for 
NEMA class H-A-1 to 1,500 for Class 
H-C-2. In addition to imparting flexi- 
bility, heat resistance and electrical 
strength to all types of glass cloth 
insulation, SE-100 silicone rubber is 
useful as an encapsulating material 
for coils and cores, and as an impreg- 
nant for heater 


average minimum electrical 


ducts, gaskets, seals 
and diaphragms, 

General Electric 
Vass 


Pittsfield 


Tool 


A new 


(29) 


Super Hole-A-Matic self- 
powered portable hole digging and 
tunneling machine. It digs holes at 
any angle from four to eight inches 
in diameter, up to six feet deep with 
a shaft extension. For pipe installa- 
tions, it will tunnel up to 12 feet 
deep. The specially designed hardened 
alloy steel blades work with a pulver- 
izing, grinding action. It operates in 
any remote location from a 1.25 kw 
ac or de generator. It can be used 
on a 115 volt de or ac, 60 cycles or 
less, power Power unit is 
equipped with grease-sealed ball bear 
ings and extra heavy windings. 

Eugene John Freeman & Co., P.O 
Box 2143, Van Nuys, Calif 


source. 


(30) 


Model 640 Meg-Ohm-Voltmeter pro- 
vides a 600 volt de source for insula- 
tion testing by means of a hand crank 
generator. Unit is capable of measur- 


Instrument 


Also in- 
cluded are provisions for resistance 
testing from 0 to 2,000 ohms. AC 
voltages are read on three ranges: 
0-150, 0-300 and 0-600 volts. DC 
voltages are metered in ranges of 
0-150, 0-300 and 0-600 volts. 

All Mail Sales Co., 100 Park Place, 
Vew York 7, N r, 


ing up to 200 megohms. 


(31) 


hydraulic knock-out punch 
for piercing holes in thin or thick 
metal. To operate red cap of return 
plunger must be fully in, resting on 
cover. Place top half of die over 
threaded stem. Set stem through pilot 
hole in metal to be punched, screw 
bottom half of die onto threaded stem 
against metal. Pull out red cap, and 
operate pump handle until die has 
pulled through metal. Punch and die 
are now free of metal and ready to 
remove punching and return the piston 
for next operation. Punch will oper- 
ate horizontally with handle down, 
vertically, or upside down. 

H. K. Caldwell, 4744 Miracle Drive, 
San Diego 15, Calif. 


Product Briefs 


(32) A new compact mobile 2-way 
radio featuring Universal 6-12 volt 
power supply has been announced by 
Motorola Inc., Chicago, Ill. . . . (33) 
Model “G-5” wire stripper is a rotary 
stripper using a single razor sharp 
blade which can be adjusted to within 
OOl-in. It is manufactured by The 
Eraser Company, Inc., Syracuse, N. Y. 


\ new 
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NEW LIGHTING GLASS 


Can be cut to your specific dimensions: 

Now you can provide schocls, banks, general of- 
fices and public buildings with a truly low-brightness 
lightweight lens panel. 

A new conception in lighting glassware, Corning’s 
Pattern No. 70 low-brightness lens panel reduces 
brightness by prismatic action in the glare zones. 
It provides you with brightness and distribution con- 
trol in all directions through the uniform configura- 
tion of six-sided pyramids. 

Equally important, new Pattern No. 70 lens panels 
deliver the maximum amount of light in the useful 
zones. 

Made from engineered glassware, these panels can- 


CORNING GLASS WORKS 


ARE 


gives you low surface brightness... yet delivers maximum light 


not warp, fade or discolor. They add decor to any 
installation . . . lighted or unlighted. 

Color quality is of the most modern standards, and 
exceptional light weight assures you easy installation. 
Smooth surface of glass permits rapid, cost-cutting 
cleaning and maintenance. 

Available in lengths up to 100” and widths to 24’, 
Pattern No. 70 lens panel can be cut to your dimen- 
sions, giving you freedom of expression in designing 
applications. They are particularly adaptable in 
luminous elements, troffers and fixtures where low 
surface brightness is required. For full information, 
send for Corning’s new Lighting Sales Bulletin. 
Simply clip and mail the coupon. 


CORNING GLASS WORKS, Dept. EC-9, Corning, N. Y. 


Please send me a copy of your new Lighting Sales Bulletin. 


Corning, N. Y. 


Name 


Firm 








oil isciiteicinissitcniipennislaschiciehinatas 
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Your panelboard may be 
your bottleneck 


OUR branch circuits may be 

wired for 30 or 50 amperes, but 
do you really get that power through 
your panelboard? Do you have fre- 
quent power interruptions during 
periods of high production . . . par- 
ticularly in hot weather? 

Plant engineers are breaking this 
nuisance bottleneck by replacing with 
HEINEMANN Circuit Breakers. 
The current carrying capacity of 
HEINEMANN Circuit Breakers does 
not vary with temperature; nor do 
the set tripping points. De-rating is 
never necessary ... 50 amperes means 
50 amperes of usable capacity in your 
branch circuits. There is never nui- 


don’t use heat 
«oe USE POWER 


Write for Bulletin 3101. 


sance tripping with the accompany- 
ing costly production delays. 
HEINEMANN Circuit Breakers 
operate on a hydraulic-magnetic prin- 
ciple. They provide inverse time delay 
to allow for starting inrush and 
harmless, momentary overloads . . . 
yet they provide the fastest circuit 
interruption available on large over- 
loads or short circuits. 
HEINEMANN Circuit Breakers 
pay for themselves in another way, 
too: They have low wattage loss 
which reduces the current consump- 
tion in the panelboard itself ... a 
considerable long-term saving. 





HEINEMANN ELECTRIC CO. 


147 PLUM STREET 
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e TRENTON 2, NEW JERSEY 


(34) A new line of power-line car- 
rier equipment, (Type FD, for powet 
system relaying, telemetering, super- 
visory control, and voice communica 
tion is available from Westinghous: 
Electric Corporation, Baltimore, Md 


(35) Snap-on Tools Corporation, 
Kenosha, Wis., has announced a new 
'4-inch square drive electric impact 
wrench. .. . (36) A new fluteless car 
bide tipped drill has been developed 
by the Hayden Twist Drill Co., De 
troit, Mich., for drilling plastics and 
shallow holes in cast iron. . . . (37) 
Detjen Corporation, Electrocuting Fly 
Screen Division, Pleasant Valley, N. 
Y., has developed the “Detjen Insecto- 
cutor Lantern” for the electrocution 
of night-flying insect pests. 


(38) A new “Copper Line” electric 
drill kit, complete with %-in. drill and 
19 accessories for drilling, buffing, 
polishing, grinding and wire brushing 
has been announced by Thor Power 
Tool Co., Aurora, Ill... . (39) Mathias 
Klein & Sons, Chicago, Ill, offers a 
new kind of plier specially developed 
for cutting tungsten filaments, music 
wire, springs and other hard wire 
(40) Eutetic Welding Corp., Flushing, 
N. Y., has developed a new Eutector 
Flux 190NC. It is. non-hygroscopic 
and solves aluminum joining corrosion 
problems. 


(41) Skil Corporation, Chicago, IIL. 
has introduced a new heavy duty, large 
capacity saw, the Skil Builders 8%- 
inch saw, Model 698. ... (42) A new 
silicone resin, called SR-17, developed 
by General Electric Co., Pittsfield, 
Mass., can be used for a variety of in 
sulating applications. ... (43) “C U B” 
is a molded tubular capacitor devel- 
oped by  Cornell-Dublier Electric 
Corp., South Plainfield, N. J. 


(44) <A _ portable 


checking the 


instrument for 
revolutions per minute 
of motors, machinery, revolving shafts, 
etc., has been introduced by Montgom 
ery and Co., Inc., New York, N. Y 
(45) Mitchell Manufacturing Co 
Chicago, Ill., has announced a “magi 
plug-in” portable intercommunicator 
that requires no connecting wires 
. (46) Printed Cellophane Tape Co 
Los Angeles, Calif. has introduced a 
printed pressure-sensitive Vinyl (self 
adhesive) tape for wire, cable and 
conduit identification. 


(47) Hi-G Inc., Windsor Locks 
Conn., has developed new miniaturs 
high shock relays for aircraft, guided 
missiles, railroad switching devices 
computors, navigational and commut 
cations equipments, motor. starting 
devices, etc. .. . (48) Alexander Mil 
burn, Inc., Baltimore, Md., has intro 
duced a new high voltage regulated 
power supply... . (49) A new ultra 
sensitive dc relay hermetically sealed 
with either octal plug or solder term 
inals has been introduced by Barbet 
Colman Co., Rockford, Il. 
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IT'S THE A.V.C. 
CONSTRUCTION THAT 
MAKES THE DIFFERENCE 


PTY / 


77. 


WIRE WITH 


ROCKBESTOS A.V.C. 


(N.E.C. TYPE AVA) 





| 
i 


OUTER FELTED ASBESTOS 
WALL 





VARNISHED CAMBRIC 


FOR UNINTERRUPTED OPERATION, 
REDUCED BREAKDOWNS, LOWER 





INNER FELTED ASBESTOS 
WALL 


WIRE MAINTENANCE COSTS 


Roe Seed CARY GAL) 





If HEAT is your problem — Rockbestos A.V.C. You can get life-long 
dependable service 
under severe operat- 
ures and maintenance down time. ing conditions because 


these walls of im- 

Rockbestos A.V.C. Power, Lighting and Control Cables pregnated felted as- 

; ‘ 7 ° . P . b , ntl - 

are designed primarily for installation in high ambient loca- ‘ae taar aed Gee 
tions and to withstand additional operating hazards such as mechanical damage 
and effectively seal 
the high dielectric var- 


° ° nished cambric tapes 
Their dense felted walls of thoroughly impregnated asbestos Sem datetinntien. 


(NEC TYPE AVA) is your answer to costly power fail- 


grease, oil, chemicals and corrosive fumes. 


form a continuous insulation to protect the varnished cambric tapes 
inserted between the walls of asbestos for higher dielectric strength 

and added moisture resistance. 

Plant layouts and expansion programs are given greater flexibil- 
ity by installing Rockbestos A.V.C. because not only does it provide 
greater current carrying capacity for emergency demands and 
future load growth in existing circuits, but the installation of wen Your head buy 
heat generating equipment is not restricted by its nearness 
to vital electrical circuits. 

Write for the booklet “CUTS CABLE COSTS” which R oc 4 8 3 s T 0 Ss 
lists the practical advantages of ROCKBESTOS PRODUCTS CORPORATION 
A.V.C. for industrial applications in severe or un- WEW HAVEN 4, CONN. 
usual operating conditions. aa FORK « CL ee ro. eee 


PIT e ST. 1 JIS ¢ LOS ANGELES « NEW 
DAKLAND, CALIFORNIA «¢ SEATTLE 
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It’s smart to 


specity Horie 
ELECTRICAL FITTINGS 


because they are: 
*® Made of Malleable Iron and 
Steel 


* Engineered for improved 
performance 


* A complete line of fittings 
for every type 
of job 


WHOLESALERS ONLY 
ELECTRICAL 
FITTINGS 
CORP. 
Dept, C-14 
@ Woodside 77, 
New York 














Catalogs, Bulletins and 
Engineering Data 


(50) Distrisution System _ tech- 
niques and equipment; curves, charts 
and pictures outlining trends to higher 
kva ratings, higher voltages, under 
ground distribution three 
phase transformers, secondary bank- 
ing, direct pole mounting, solid ground- 
ing, and transformer replacement. 24- 
page booklet. Westinghouse Electric 
Corp. 


systems, 


(51) Portasite Test Unirs for test- 
ing and calibrating current-actuated 
and protective devices ; step-by-step in 
structions for testing overload relays, 
circuit breakers, etc., in the field; de- 
scriptions of test units and auxiliary 
ammeters and timers. 12-page illus- 
trated booklet. Multi-Amp Corp. 


(52) Pump Motors for hollow and 
solid shaft vertical pumps; illustrations 
show types of enclosures available and 
varied uses of the motors in industry; 
four-color cutaways and phantom draw- 
ings give details of the non-reverse 
ratchet, types of oil- and grease- 
lubricated thrust-bearings , available, 
and specific features of construction. 
Sulletin No. 1250, Louis Allis Co. 


(53) Arc WeEtpers, including dec 
motor-generator and engine-driven 
sets, de selenium rectifiers, and ac 
transformer welders; discussions of 
various types of running gear, foot 
controls and an automatic arcwelding 
head; complete descriptions covering 
specifications, features and electrical 
data. 44 page catalog. Air Reduction 
Sales Co. 


(54) Evectric Heatinc UNITs, in- 
cluding strip, cylindrical, ring, cart- 
ridge, tubular and immersion heaters, 
package sealing devices, hot plates, 
thermostats, rheostats, switches, con- 
tactors, condensers, insulators and 
leads; typical applications; engineer- 
ing data section presenting such topics 
as Methods of Transmitting Heat, 
How to Determine Wattage Require- 
ments, and Energy Required for Heat- 
ing Air and Water. 1953 tab-indexed 
catalog. Watlow Electric Mfg. Co. 


(55) Power Toots; illustrations, de- 
scriptions, specifications and prices 
of drills, grinders, hammers, saws, 
screwdrivers, nut setters, sanders, 
polishers, tappers, nibblers, balancers, 
impact wrenches, automotive valve re- 
facers, etc. Thor Power Tool Co. 


(56) Arr HaNnpiineG Units for indus- 
trial and commercial heating, ventilat- 
ing and air conditioning applications ; 
detailed installation possibilities for 
central plant air conditioning, exhaust- 
ing heat fumes or vapors, and heating 
and ventilating requirements where 
cooling is not needed; description of 
accessories, including humidifiers, mix- 
ing boxes and filter sections. 6-page 
bulletin. Westinghouse Electric Corp. 


(57) CHRISTMAS DecoRATIONS; de- 
scriptions and illustrations of illumin- 
ated decorative plaques, tree sets, elec- 
trified wreaths, candles, cord sets and 
flashers. Dealer catalog. Gem Electric 
Mig. Co 


(58) FAN ENGINEERING MANUAL; de- 
tails for calculating duct sizes, friction 
losses, performance and horsepower re- 
quirements; engineering, installation 
and operating data for all standard and 
special-duty fan applications. 64-page 
manual. Aerovent Fan Co. 


(59) CurreENT TRANSFORMERS, indoor 
type, for operating watthour meters 
and instruments ; application, construc- 
tion features, accuracy ranges, thermal 
rating, and various engineering and 
design aspects. 4-page bulletin. General 
Electric Co. 


(60) HANGERS AND Supports for elec- 
trical conduits, cable and outlet boxes ; 
description of supports for suspended- 
ceiling wiring, for supporting conduits 
and outlet boxes in concrete pour, for 
recessed lighting. 6-page bulletin. Fast- 
Lok Manufacturing Co. 


(61) DC Morors AND GENERATORS 
with photographs and cutaway draw- 
ings showing details of mechanical con- 
struction, available motor enclosures 
for different operating conditions ; sec- 
tion on motor-generator sets; text and 
diagrams describing dec electrical char- 
acteristics, the features, advantages 
and application of shunt, series, and 
compound motors. 16-page bulletin. 
Louis Allis Co. 


(62) Lamp Group REPLACEMENT 
plans currently in effect in several 
large industrial manufacturing plants; 
benefits and features of two recom- 
mended plans : group replacement when 
the lamps have burned a fixed percent- 
age of their rated average life, and 
group replacement when lighting has 
dropped to an established minimum 
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Note dimmer board in the control room. Station 
KUHT-TV is managed by Mr. John C. Schwarzwalder. 
It is o venture of the University of Houston and the 
Houston Independent School District. The University 
has on enrollment of over 10,000 students. Its presi- 
dent is Dr. W. W. Kemmerer 


The Packaged POWERSTAT Dimmer board instal!ation 
ot KUHT-TV, built by the William E. Powell Mfg. Co 
of Houston, Texas, consists basically of two Packaged 
types DCS6-2000 units mounted above a bank of sin- 
gle pole double throw switches 











studio lighting 


obtained with low cost powerstet dimmers 


Money was an object at KUHT-TV when it came to planning the studio lighting circuits — so was top performance. Con- 
sequently Mr. George L. Collins, art director, selected Packaged POWERSTAT light dimming equipment when he designed 
the board. By so doing he obtained the finest light control equipment at the lowest cost consistent with such quality. 
The final arrangement provides almost unlimited flexibility and, when production permits, one bank of dimmers can even 
be used as a pre-set board 

Each Packaged POWERSTAT Dimmer is a complete switchboard in itself. It can also be used in combinations for greater 
capacity. KUHT-TV uses two of these packaged units, mounted one on top of the other, to control a multitude of lighting 
load circuits that is much in excess of the available dimmer circuits. 

The standard iine of Packaged POWERSTAT Dimmers can be adapted to meet complex light dimming requirements. Light- 
ing engineers of The Superior Electric Company welcome the opportunity to help you plan an installation that is simple to 
install and to operate with your budget fully in mind. 


VOLTBOX A-C POWER SUPPLIES : ‘ sagas eu daleiaciata' ‘ 
POWERSTAT VARIABLE TRANSFORMERS THE SUPERIOR ELECTRIC CO. 6093 Demers Avenue, 

Bristol, Connecticut 
VARICELL 0-€ POWER SUPPLIES 


Please send free literature on POWERSTAT Light Dimming Equipment 


rue SUPERIOR ELECTRIC co, /> © oan 
Lo 








POSITION 
BRISTOL, CONNECTICUT 
CO. NAME 





POWERSTAT LIGHT DIMMING EQUIPMENT CO. ADDRESS 
STABILINE AUTOMATIC VOLTAGE REGULATORS city 
5-WAY BINDING POSTS 





ZONE STATE 








ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . SEPTEMBER, 1953 173 





FANS 


LIVE UP TO THEIR 
PERFORMANCE 
PROMISE, TOO! 


e Compact, ruggedly built 
—accurately rated capacities. 
e Wide range—24” to 84” 
sizes (up to 90,000 cfm) in 
“Buffalo” Packaged Fan 
Units! For system resistances 
up to 1”! 

@ 24”, 30” and 36” Fans can 
be operated at any angle 
from vertical to horizontal, 
discharge up. 

e WRITE FOR DETAILS 
ON THESE PROFITABLE, 
EASY-TO-HANDLE FAN 
UNITS. 


BUFFALO 


520 BRUA 





SSSA 











“EAS 


,' package” 


FAN is the 
Easiest 


to Install 








‘a) F 
- 


(7) 4 
PUBLISHERS OF “FAN” ENGINEERING” HANDBOOK 


First For 
Fans 


QIMPAN 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


PANEL BREEZO FANS 
BREEZ-AIR ATTIC FANS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


BELTED VENT SETS 
“L’ BREEZO FANS 


BELT-AIR FANS 


NV” BREEZO FANS 


level. 10-page publication lists benefits 
of group replacement of lamps in fac- 
tories, offices and stores before burn- 
out. General Electric Co. 


(63) Moputar Licutinc Units for 
recessed mounting in suspended ceil- 
ings in multiples of 1’x4’, 2’x4’ and 
+’x4’; ballast and lampholders are con- 
tained in individual housing. 8-page 


folder. F. W. Wakefield Brass Co. 


(64) Powper-Actuatep Toor ap- 
plications manual; photographs and 
cutaway sketches showing use of tools 
and fasteners in building, construction 
and maintenance fields, marine, elec- 
trical, air conditioning, plumbing and 
masonry; specifications on more than 
20 fixtures and accessories and 56 drive 
pins and threaded studs; selection 
tables set forth proper fastener and 
charge for various receiving materials. 
Ramset Division, Olin Industries. 


(65) Pranninc Gutpe for light- 
duty overhead ac secondary network 
system; check list of data required in 
making a system study preliminary to 
planning a layout. Westinghouse Elec- 
tric Corp. 


(66) Scuoot Licutine theory and 
practice; discussion of such topics as 
quantity and quality of light and bright- 
ness contrast, comparative costs of in- 
candescent and fluorescent lighting, 
various types of lighting systems, and 
recommended levels of illumination in 
classrooms, auditoriums. 16-page book- 
let. Sylvania Electric Products, Inc. 


(67) Evectric HARDWARE and acces- 
sories including screw anchors, ma- 
sonry drills, wire strippers, wire con- 
nectors, fish tape and reels, voltage 
testers; descriptions and prices. 4-page 


bulletin. Holub Industries, Inc 


(68) MaGNet Wire INSULATION for 
Class B applications where high op- 


| erating temperatures are encountered ; 
| results of electrical tests determining 
| aging, voltage at failure, and flexibility 


and adherence of insulation; table of 


| average dimensions of square magnet 


wire with various insulation. 4-page 
bulletin. John A. Roebling’s Sons Co. 


(69) MEASURING EQuIPMENT; infor- 
mation on more than 115 testing and 
measuring devices for laboratory and 
production line use including such 
equipment as simple current indicators, 
surface roughness scales, dc amplifiers, 
completely automatic  oscillographs, 
mass spectrometers and radiation 
monitors ; descriptions of each product 
and its field of application, condensed 
tables of characteristics, prices. 64-page 
catalog. General Electric Co. 
| (70) Snap-on Louvers for single- 
| lamp fluorescent fixtures in either 
| clear plastic or opal colored plastic; 
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description and illustrations; dimen- 
sions, coefficients of utilization, prices. 
4-page bulletin. House-O-Lite Corp. 


(71) Licutine Fixtures for Class I, 
Groups C and D hazardous locations ; 
description of components, perform- 
ance data, and methods of installing or 
relamping explosion-proof, weather- 
resistant incandescent fixtures. 4-page 
bulletin. Crouse-Hinds Co. 


(72) PANELBOARDS, distribution pan- 
els, safety panels, switchboards, cabi- 
nets and pull boxes; complete descrip- 
sketches, specifications and 
prices. 42-page catalog. Kinney Elec- 
trical Mfg. Co. 


tions, 


(73) Motor Starters in NEMA sizes 
0, 1, 2, 3, 4, 5, and 6 to 400 hp, 600 
volts ac with either local, remote or 
selector switch control; combination 
magnetic starters and 
switches or 


disconnect 
magnetic starters and 
industrial circuit 
photographs, specifications 


thermal-magnetic 
breakers; 
and dimensioned sketches, 8-page bul- 
letin. Federal Electric Products Co. 


(74) Metat Cuttine with hand and 
power hack saws and band saws; in- 
cludes rules for selecting and using 
hack saw blades and frames, right and 
wrong way to saw a piece of metal, 
causes and cures for blade trouble, 
selection and use of power hack saw 
blades, and right and wrong way to 
adjust a band saw blade; prices and 
specifications of saw blades. 28-page 
illustrated booklet. Clemson Bros., Inc. 


(75) TELEMETER MULTIPLEXING Sys- 
TEM; description of new system for 
transmitting up to 15 readings (over a 
single circuit) of pressure, vacuum, 
temperature, flow, water or liquid level, 
static and differential pressure, motion, 
voltage, current or totalized load taken 
at separate locations or areas to receiv- 
ing instruments. Bulletin No. 742. The 
Bristol Company. 


(76) LigutinGc Fixtures for ranch- 
style homes; incandescent units with 
plastic shades and keyless or turn knob 
sockets, trimmed in chromium and 
brass; illustrations, descriptions and 
dimensions. 4-page bulletin. Markel 
Electric Products, Inc. 


(77) Evecrronic Controt HaAnp- 
nook; 46 new case studies explaining 
how standard packaged electronic con- 
trols have solved problems of weigh- 
ing, counting, measuring, timing and 
cycling. Photoswitch, Inc. 


(78) INSULATED ALUMINUM CABLES; 
latest information on properties, prob- 
lems and advantages ; resistance ratios, 
current carrying capacity conversion 
factors; size comparisons for equal 
voltage drops; selection of time tests 
under electric load showing relative 








dd 


e 
se ; 
COMPACT! TAKES 30% LESS CLEAN AND SANITARY. Electro. 


FLOOR SPACE without sacri- 


ficing capacity or efficiency. 


General Electric 


Announces a 
really NEW 


Water Cooler! 


You’ve never seen a water 
cooler like this before— 
styled to fit the smartest 
showroom, yet rugged 
enough to take hard use in 
a plant. It’s the all-new 
Diamond Anniversary G-E 
Water Cooler sparkling with 
far-ahead features. 


NEW COMPACTNESS, requires 30% 
less floor space. 

NEW SERVICING EASE, all adjust- 
ments made through snap- 
off front. 

NEW COOLING DEPENDABILITY be- 
cause it features the famous 
G-E compressor—as used in 
G-E household refrigerators 
(over 3,500,000 in service 10 
years or longer). 

NO SQUIRT, NO SPLASH, NO SPILL, 
thanks to G-E automatic air- 
pressure vent, deep-dish ba- 
sin, and non-squirt bubbler. 
LEARN HOW YOU CAN EARN extra 
income without extra over- 
head by selling the G-E 
Water Cooler line. Send in 
the coupon, or contact your 
G-E wholesaler. 


aie” 


nnn ill 


polished anti-splash top and gray 
hammered finish resist soiling. 


bb ‘ 
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“CREED RRREREROAREAGLE LRRLARLAL 


RURERRERERELALEL 


VCURRERRELRRRRRERRRRREELRRGBEL 
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DUSERERERARERRREUEER GE: 


cLERERRRARAERE 


General Electric Company, Air Conditioning Division, 
Section EC-17, Bloomfield, New Jersey 
Rush full particulars on the G-E Water Cooler Plan. 


ADDRESS 


I capincesenntaictantianeoneteccsieens 
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COMPANY...... 
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EASY TO USE. Unit is activated by giant- 

width foot pedal, directly linked to valve. 
No groping, even in the dark. 
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but 


in safety... 
wearability 


‘KLEIN-KORD 


SAFETY 
ASTRAPS 


Count on being really satis- 
fied with Klein-Kord nylon 
Safety Straps. They're smooth 
and flexible, require no special 
care—and give you that impor- 
tant extra margin of safety. 
Made of multiple plies of strong, 
finely woven nylon, bonded to- 
gether with frictioning and vul- 
canized in neoprene. Red center 
is a safety signal to “Stop When 
You See Red!” Equipped with 
finest drop-forged hardware. 
ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., New York 


KLEIN Nylon 
CLIMBER STRAPS 


for calf and ankle 
also available. Spe- 
cial straps furnished 
with rivets, burrs and 
punched for quick at- 
tachment to ring type 
climbers. 


free copy of 
the Klein 
Pocket Tool 
Guide today! 


“Since 1857" 


aa K LEINas 


3209 BELMONT AVE CHICAGO 18, ILL 


| Write for your 
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merits Of various fittings for aluminum 
conductors. 16-page booklet. Okonite 


Company. 


(79) Se._F-PoLicING ANNUNCIATORS 
for industrial alarm systems; wiring 
diagram, sequence listings and speci- 
fication instructions. SCAM _  Instru- 
ment Corp. 


(80) Moror Service PLAN for frac- 
tional- and integral-hp motors and gen- 
erators ; types of service provided, serv- 
ice warranties and motors covered; 
listing of authorized service stations. 


} page bulletin. General Electric Co. 


(81) Dry Type TRANSFORMERS for 
power and lighting electric 
furnace changing, in- 


circuits, 
control, phase 
door sub-stations, machine control cir- 
cuits and motor starters: 
and descriptions 

Duty Electric Co. 


photographs 
5-page builetin. Hevi 


(82) Tower LigutTinGc; methods and 
materials necessary for installing ob- 
struction lighting equipment on radio, 
television and microwave relay towers; 
includes layout drawings with complete 
bills of material for lighting towers of 
all heights. 20-page booklet. 
Hinds Co, 


Crouse- 


(83) LigutinGc Units; illustrations, 
descriptions, dimensional data, lighting 
curves and other detailed data on in- 
candescent and fluorescent fixtures for 
commercial, industrial and outdoor use. 


80 pages. Electro Silv-A-King Corp. 


(84) ExLectrricat INSULATION: 
plete source of price 


com- 
information on 
such material as cords and twines, un- 
treated woven sleevings and 
tubings, paper and paper products, slot 
wedges, reinforced or laminated plas 
tics, vulcanized fibre, plastic or resin- 
ous films, 


tapes, 


pressure-sensitive tapes, 
varnishes and compounds, mica prod- 
ucts, varnished fabrics and paper com- 
binations, and miscellaneous materials; 
140-page catalog. 
turers Corp 


Insulation Manutac 


(85) farm elec- 
descriptions of such 
artificial lights for 
farms, mechanical poultry 
feeders, milk house water heaters and 


lime Conrrors for 
trical equipment ; 
applications as 

poultry 
ventilators, silo unloaders, hay driers, 
yard lights 
and well pumps. 14-page booklet 


feed grinders and mixers, 
Para- 
von Electric Co 


(86) Dry Tyee TRANSFORMERS for 
reducing 240, 480 or 600 volts to 120 or 
240 volts, with or without taps, 25, 50 
or 60 cycles; photographs, diagrams, 
and dimensional data 
Hinrlle 


prices 
hoc rklet 


S-page 
lranstormer Co., Ine. 
(87) Bett CENTER CALCULATOR for 
finding distances between shaft centers 
and checking equipment clearances, ac- 


curate to }-inch; data sheet giving 
NAFM and NEMA fan and motor 
data. Korfund Co., Inc 


(88) CLutcH ContTroL_s for power 
machines including single stroke con- 
trol, automatic cycling control, hand 
and foot switches, limit switches, 
clutch actuators and solenoid air 
valves; photographs, dimensions and 
specifications. 12 pages. Micro Switch. 


(89) ResonNANT TACHOMETERS for the 
measurement of speed of rotating ma- 
chinery from fractional-hp motors to 
large turbines; description of the prin- 
ciples of operation: photos of instru- 
ments available. bulletin 
James G. Biddle Co 


16-page 


(90) Controt Systems at 720 cycles 
for off-peak control of water-heating 
loads; information on station equip 
ment, coupling equipment, and load 
switches ; specifications of load-control 
units, converters, couplings, capacitor 
reactors, and test equipment. 28-pag 
bulletin. General Electric Co 


(91) WiriInGc MopeRNIZATION promo 
tional kit for electrical contractors, dis 
tributors and utilities; information on 
building home rewiring, farm rewir- 
ing, and industrial and commercial re 
wiring business. 16-page brochure 
\naconda Wire & Cable Co. 


(92) STEEL Suop EQUIPMENT includ 
ing laminated wood top _ benches, 
smooth top steel benches, work stands, 
machine stands, tote boxes, welding 
benches and accessories; description ot 
construction, styles, sizes and other 
data. 8-page bulletin. Industrial Bench 
and Equipment Mfg. Co. 


93) Evectric MINING EQUIPMEN1 
ior pit operations, transportation, mill 
ing and concentrating, townsite plan 
ning, and power generation and dis 
tribution ; description of application ot 
electric power to iron ore projects. 20 
pages. Westinghouse Electric Corp 


(94) AUTOTRANSFORMER DIMMER fo! 
low capacity circuits in homes, schools, 
churches, restaurants and night clubs; 
dimensioned _ sketches, 
outstanding features. 4-page bulletin 
Ward Leonard Electric Co. 


photographs, 


MANUAL; 
complete review of the problems and 
encountered in 
photographing cathode-ray patterns; 
illustrated with photo-recordings, 
graphs, and diagramatic 
descriptions and_ specifica 


(95) Proto - REcoRDING 


associated solutions 


scales, 
sketches ; 
tions of photo-recording 


Allen B. 


equipment 
Du Mont 


36 pages. Labora 


tories, Inc. 

(96) RLM Stranparps Specification 
Book, 1953 Edition; three officially- 
approved new specifications for semi 
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Complete Lines 


OF TRUMBULL 
SAFETY SWITCHES 


to fit practically any low voltage appli- 
cation with a new high in dollar value 


When you select a switch from this complete and 


superior Trumbull line, you can be sure of getting 


the best possible device for a clearly defined type 


of service—and the best combination of favorable 


first cost and continuing economy of operation. 


























*HEAVY DUTY INDUSTRIAL 
Exceeds NEMA Type A Standards 


The Trumbull Style HCI Front Oper- 
ated Safety Switch is without any ques- 
tion the finest switch ever built by 
Trumbull, the Safety Switch leader. It 
has every installation convenience, 
every operating and maintenance 
advantage, and all the protection we 
know how to build into a switch. Its 
unique and thoroughly proved pole 
units introduce a basically superior 
switching principle. It is deliberately 
designed and built to exceed today’s 
requirements and last as near to for- 
ever as a switch can. 








*STANDARD DUTY 
Meets NEMA Type A Standards 


The Trumbull Style HCI Side Operated 
Safety Switch will meet all but the 
most rugged demands with plenty to 
spare. It features the HCI pole unit 
with circuit breaker are quenching 
action. While it meets NEMA Type “A” 
specifications it offers substantial cost 
savings. No Trumbull safety switch 
ever offered more for the money. 





| *The pole units of Style HCI switches 
feature the magnetic-repulsion 
principle of arc-quenching, similar 


to that of a modern circuit breaker. 


Grid pins break up and quickly 
dissipate the arc. Double-break 
visible contacts are actuated 


by a heavy spring, with practically 


instantaneous make and break. 
These exclusive features result in 


high interrupting capacity and longer 


switch life. 
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GENERAL USE 
Meets NEMA Type D Standards 


The Trumbull Style D Safety Switch is 
designed for many applications where 
service is not severe and continued 
overloads unlikely. This well-engi- 
neered and sturdily built switch does 
its job at real savings in first cost. It is 
suited for use in many distribution and 
branch circuits, for flood or sign light- 
ing, service entrances, heating and air 
conditioning equipment. 


There is a Trumbull safety 
switch to meet practically any appli- 
cation up to 1200 amperes, 600 volts AC or DC. 


TRUMBULL 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 


ELECTRIC 
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FULLMAN y 


PLERIYIYS 


ei{-Yelatere] Mm ugetelWla ts 


fo ies 


ADJUSTABLE 
WATERTIGHT 
FLOOR BOXES 
* 
NON-ADJUSTABLE 
WATERTIGHT 
FLOOR BOXES 
s 
ADJUSTABLE 
eT Nem a tele) ale) 43.) 
1-2-3 AND 4 


a 
FLOOR JUNCTION 
BOXES 


UTILITY OUTLETS 
* 
NOZZLES AND 
FLOOR BOX 
ACCESSORIES 
* 
INSULATOR 
SUPPORTS 
* 

PIPE AND CONDUIT 
HANGERS 
a 
ARMORED 
CABLE SUPPORTS 
. 

CABLE CLIPS 
a 
STAPLES 
. 


FISH WIRE 


Hullman Manufacturing Co. 


1209-1215 JEFFERSON STREET 
LATROBE. PA. 


direct industrial fluorescent lighting 
units; important revisions and clarifi- 
cations of existing specifications in- 
cluding new tables of typical coefficients 
of utilization and light distribution 
curves. RLM Standards Institute. 


(97) Packacep Drives for variable 
speed applications; construction and 
operation, typical applications, eco- 
nomics of operation of adjustable-volt- 
age drives; description of special 
operating characteristics such as inch 
ing, reversing, dynamic braking and 
multi-motor control. 16-page booklet 
Westinghouse Electric Corp 


(98) Controt PANELS utilizing visual 
aid techniques to present process in 
formation to the operator ; photographs 
of applications in power . stations 
petroleum refineries, chemical and 
process industries; descriptions o} 
graphic panel components. 4-page 
bulletin. Panellit, Inc. 


(99) SELENIUM ReEcTIFIERS for elec- 
troplating and anodizing; descriptions 
of basic units, remotely controlled 
units, and power supplies for plating 
and anodizing, solution analysis, labo 
ratory research and development 


| 8-page booklet. Accurate Engineering 


Co 


(100) MAINTENANCE WELDING fot 
the oil industry; discussion of various 
salvage and maintenance applications 
from drill bits to crown block to show 
precautions and procedures recom- 
mended for efficient welding operations 
in this industry. 4-page folder. Eutec 
tic Welding Alloys Corporation. 


(101) Orr Crrcurt BREAKERS for out 
door distribution service, available 
with automatic reclosing relay equip 
ment mounted on the side in a weather 
proof cabinet; construction features, 
ratings, dimensions and_ weights 
4-pages. Allis-Chalmers Mfg. Co. 


(102) LIGHTING EQUIPMENT for 
drive-in theatres, including entrance 
and exit road markers, aisle markers, 
moonlight units and general flood and 
spot lighting equipment. 4-page bul 
letin. Steber Mig. Co. 


(103) ArtrcrArr GENERATOR Sys- 
trEMS; detailed diagram of typical 
multi-engine installation; photographs 
and descriptions of each component 
part of generator system; schematic 
diagram of typical system. Two 8-page 
bulletins. General Electric Co. 


(104)SetenruM ReEcTIFIER STACKS in 
miniature for electronic circuit appli- 
cations; data on electrical characteris- 
tics, construction features, and applica- 
tions; tables of ratings and dimensions ; 
graphs on the effect of temperature and 
life expectancy. Illustrated 4-page bul- 
letin. General Electric Co. 
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THEY’LL GROW FROM THIS 


| 


bain! 


BEFORE YOUR WESTINGHOUSE 
FLUORESCENT LAMP BURNS OUT 


e eeeee#eee#eee#ee#ee#e#8te8ee#ee#8#ee#ee#e##e#e¢ 
Yes. the standard Westinghouse Fluo- 
rescent Lamp lasts for years in the average 
home. In fact, based on the rated life of 7500 
hours, this means 3Y) years in an office or factory. 


And these durable lamps are easier, safer, and more 
convenient to install! Only Westinghouse Fluorescent Lamps 


have the special conical Indicator Base that saves installation 
time—and thus money. 


For details contact your Westinghouse Lamp Supplier or write Westinghouse 
Lamp Division, Bloomfield, New Jersey. 


Tune in each week on TV... Westinghouse Pro Football... Westinghouse Studio One 
Give blood now! Call your Red Cross today 


you CAN BE SURE...1F s Westinghouse 
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How to prolong the life of wire 
and cable by proper storage 


Protect cables from the weather. Moisture is especially injuri- 

ous to fibrous coverings. When stored out-of-doors, if 

they become wet and then freeze, they will be weakened 

and the saturant will flake off. In humid weather, mold 
growth is accelerated, weakening the covering and making it 
easier to damage the cable during installation. (Rubber and 
thermoplastic insulated and jacketed cables may be stored 
under moderately humid conditions.) The larger sizes of 
fibrous covered and rubber jacketed cables and all lead- 
sheathed rubber insulated cables must be stored on reels 
which must be properly lagged—or the cable must be other- 
wise suitably protected against mechanical damage. Reels 
can be stored out-of-doors if the cable is protected against 
sun and weather, and the ends are properly sealed. 
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Reels should be kept off the ground, so that moisture will not 
harm the cables, reel flanges and lagging. Sound reels 


are easier to handle and there is less chance of injury to 
the cable as it is removed from the reel 


Don't expose wires and cahies to extremes of temperature. (hemi- 
cal reactions occur at a higher rate at high temperatures 
than low. The greatest deterioration of low-voltage cables 
is due to chemical changes, oxidation or internal changes 
in the compound itself. Never store reels in the boiler 
room unless you use a fan to blow hot air away from the 
wires and cables. It’s best to store cables at room temper- 
atures indoors out of direct sunlight. Rubber insulated 
cables may be stored and handled without damage at 
the lowest temperatures ordinarily encountered, but 
thermoplastic synthetic insulated cables should not be 
handled at temperatures below —10 C. (14 F.) 


Var Ste 
Coils should be stored one layer deep on the floor or shelves, with 
the axis either horizontal or vertical. To save space, they 
may be stacked, but not more than 5 coils in height 
otherwise there is harmful pressure on the insulation. 


Don’t remove brown paper or box that protects against dust 
and light until used. 


Rubber insulated fibrous covered, rubber jacketed or iead-sheathed cables in storage should 
never be bent to a diameter less than I.P.C.E.A. recommended diameters. 
Never let coils or reels drop more than a few inches. Always roll a reel in the 
direction indicated by the arrow on the flange. When rolling an unlagged 
reel, put planks under the flanges to avoid pressure on the cable. Coils, reels and 
spools should always be rotated when wire and cable is removed to avoid twisting 


the cable 


FREE REPRINTS OF THIS PAGE ARE AVAILABLE. WRITE TO ADDRESS BELOW. 


UNITED STATES RUBBER COMPANY <& 


Electrical Wire and Cable Department 


ROCKEFELLER CENTER 


NEW YORK 20, NEW YORK 
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QUESTIONS from readers on problems of industrial equipment, installation, 


maintenance and repair. 


industrial electrical contractors out of their experience. 


Answered by electrical maintenance engineers and 


For every question 


and every answer published we pay $5.00. 


Reader’s Quiz 


Refining 
Transformer Oil 


QUESTION T23—In the process of 
refining transformer oil, I have used 
the press on energized 2300 volt trans- 
formers. Would it be advisable to do 
this cleaning process on 23,000 volt 
energized transformers? Oil is taken 
at the bottom, passed through a filter 
press and pumped to the top opening. 
Would there be danger of moisture in 
cleaning on the high voltage trans- 
formers ?—¥.S.H. 


ANSWER TO T23 


may 


-Transtormer oil 
be filtered while equipment is 
energized if certain precautions are 
taken. Oil must be drawn from bot- 
tom of tank, passed through filter, and 
returned to top of tank. Return must 
be beneath surface of oil in tank to 
prevent which could 
serious trouble 

Filtering should be done by a 
standard blotter type press. Metal or 
oil proof hose must be used. New 
neoprene hose may be used, but never 
a natural rubber hose, as natural rub- 
ber contains oil contaminating  sul- 
phur When filtering with blotter 
press, it is advisable to renew the 
blotter nearest to oil inlet at 
least every half hour unless pressure 
filter holds reading 
ndicating that this is not required. 

Other facts concerning oil and filter- 
ing: Reconditioned oil should have 
minimum dielectric strength of 22 kv 
standard procedures. 


aeration, cause 


sheet 


guage on even 


using test 


rransformer oil in use has a pro- 
gressive decrease in demulsibility and 


acidity which 
corrected by blotter filter. 
Oil should be tested at frequent inter- 
vals, and corrected by chemical means 
or replaced 
The blotte I 


increase in organic 


cannot be 


filter will remove small 
quantities of water, also finely divided 
carbon and sludge 
| 


Large quantities 
of water must be removed by centri 
fuge. Blotter filter will not materially 


reduce organic acidity or improve 
resistance to emulsification, except as 
latter is caused by presence of carbon, 
although the dielectric 
be restored to a 
fastest 
to pump oil to another container and 
If this is 


circulating 


strength 
satisfactory value 


may 


rhe method of filtering is 


back, filtering both ways 


not practical, then the 
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method must be used, although this 
involves greater time. 

To prevent possibility of moisture 
as mentioned in question, filter press 
should be located in a warm dry place, 
blotters should be dried in oven and 
stored in oven until ready to use, and 
should be replaced frequently while 
filtering even if clean, as dirt is indi- 
cation of carbon only not of moisture. 
—E.J.S. 


ANSWER TO T23—It is 
treat oil of energized 
transformers, either to remove water 
or to improve the neutralization num- 
IFT, 

Large power transtormers, 3,000 to 
12.000 kva, with primary voltages up 
to and including 111,000 volts are so 
treated. On 
cooled 
110,000 


service with 


standard 
practice to 


ber. etc. 


one water 

transformer with a 
primary kept in 
i leaking water coil for 
four (4) days by filtering the oil day 
and night unti!] the transformer could 
be taken out of service. 

Among the precautions that should 
be observed are: 


occasion a 
power 


volt was 


Both filter press connections should 
be below the top oil level. 


HIGH-VOLTAGE TEST unit is 
rolled to the work in the motor repair 
division of the Lima Armature Works, 
Lima, Ohio. Portable cabinet (60’'x36'’x 
35 contains transformer with neces 
sary tap changing equipment to provide 
test voltages up to 18,000 volts. Mechanic 
is making insulation test on winding of 
a 125 hp, 2200-volt, 3-phase synchro 
nous motor. 


easily 


Oil should be drawn from the top 
connection and returned to the bottom 
connection. This is to prevent either 
entrained air (air bubbles) or drops 
of water from lowering the dielectric 
strength of the oil at the transformer 
terminal board. Either drops of water 
or air bubbles at this location might 
result in a flashover. 

Careful attention should be paid to 
the oil level during the treating pro- 
cess. It is best if the transformer 
being treated be equipped with a low 
oil level alarm.—J.B.P. 


Rewinding Motors With 
Silicone Insulation 


OUESTION U23—Some motor re- 
pair shops rewind motors with sili- 
cone insulation and claim they can 
make a 50 hp motor do the work of 
a75 hp motor. Ina case such as this 
how does that affect the efficiency, 
slip, power factor and mechanical 
strain on the mator?—M.D. 


ANSWER TO U23—We have done 
investigation along this line of up- 
rating motors using silicone insulation 
and have run dynamometer tests on 
smaller frame size motors. For 
example, on a 284 frame totally en- 
closed fan cooled motor 74 hp at 1800 
rpm, the new motor showed the follow- 
ing characteristics: 82% efficiency, 
93% power factor, and a speed of 
1750 rpm at its nameplate rating. 
This same motor when operated at 
50% showed the following 
76% efficiency, 92% 
power factor, and ran at 1680 rpm. 
We then stripped the original wind 
ing and with sili- 
insulation, reduced the number 
of turns by 20%, and increased the 
wire size by 1 AWG number, and ob 
tained the 
with the motor delivering 14 hp and 
after temperature had stabilized: 79% 
efficiency, 88° and it 
was operating at 1735 rpm 
been a number of actual 
applications 
rewound with 
and the load on 


overload 
characteristics: 


rewound this unit 


cone 


iollowing characteristics 


power factor, 

There have 
industrial 
have 


where motors 


been silicone in 
sulation these units 
has heen 


ser 


increased by as much as 
and satisfactory operation was 
| is 28-50 


obtained \ we | nie of this 
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pe Lay hp motors operating high pressure 
Th STANDOUT Yy ~ pumps. These units were rewound 
e J, io ae with silicone insulation and are now 
. ‘ operating at a continuous load of 75 
Thies ite PLANT . ‘ hp with occasional peak loads of 86 
' x — hp. These units have been operating 
satisfactorily for four years. 
Y \s far as mechanical strain on the 
or STA Ni DBY motor when operating at this increased 
load, we know of no cases where the 
increased load has damaged the motor 
ELECTRIC POWER in any way mechanically. Of course, 
og to deliver a 50% increase in hp there 
is a 50% increase in torque on the 


the Nour motor shaft but in general a motor is 
ad designed the 4 asi | 


so that it can easily with- 


= = ’ - . 
stand a 50% increase in torque on the 
i a My o qa A R shaft as far as a continuous mechani- 
i if cal load is concerned. It would be 
more likely that sudden mechanical 
a): "@ wy * shocks such as instantaneous braking 


would damage the motor mechanically. 
(5,000 & 10,000 WATTS) —G. KF. M 


€ 


a, 1 oo G . 
II ) : _. Converting DC Motor 
1OCW—I0,000 watts A.C. g 3 To Generator 


High standby capacity for hospitals, 


hatcheries, schools, stores, plants, OUESTION V23—In our power plant 
SCW—5,000 watts A. C. 


: , we have an old 200 hp 250 volt, 650 
For homes, farms, police radio, 2 dc Could dri hi 
micro-wave relay statior-, etc. rpm dc motor. ould we arive this 
machine at 1200 rpm to secure 500 

volts output ?—W.P.R. 


ANSWER TO V23—It is presumed 
from the question that it is desired to 
operate the motor as a generator. If 
the machine is compound wound, 
will be necessary to reverse the series 
field, but not the commutating field, 
coils if a cumulative compound motor 
is to be used as a cumulative com- 

; . : ! oe - pound generator. 

Takes less than one cubic yard of space. |OKW Smooth running twin-cylinder, horizontally- Doubling the voltage ceuld be ac- 
model requires only half the space of ordinary opposed, 4-cycle air-cooled engines deliver " a ° 

10,000-watt plants. Easier to install. Connec- rated horsepower at moderate speed. Un- complished either by doubling the 
tion box provided for quick hook up. usually large bearing surfaces for long life speed or doubling the field current. 
Doubling the speed may bring the 
peripheral velocity of the commutator 
or the core to a figure in excess of 
the usual 6000 to 8000 feet a minute. 
Doubling the shunt field current can 
be accomplished by halving the field 
circuit resistance. If the field coils 
are all in series, reconnecting them 
in two parallel paths will do. Spark- 
less commutation and avoidance of 
flashover, depending upon the type of 
armature winding, usually requires 


Cooling air is drawn by vacuum through gen- Nothing extra to buy. Impulse-coupled, high- 
erator and over engine. All heated air ex- tension magneto, radio shielded. Oil-bath air less than 25 volts t tat 
pelled through one small vent which also dis- cleaner, fuel filter, oil pressure gauge, fuel ess than 2) volts between commutator 


charges engine exhaust. Quiet operating. tank, muffler and exhaust tubing. segments if there are no interpoles. 


To sum up, double voltage can be 
COSTS LESS THAN ANY OTHER COMPLETE ELECTRIC PLANT! obtained, but design characteristics 


The Onan “‘CW”’ combines exclusive design advantages with all the (including excess heating in the field 


time-proved Onan features such as UNIT-BUILT CONSTRUCTION, coils) may make the plan ill advised. 
yet it costs less. Get the complete story of this sensational, all-new —LEB. 
electric plant. EE 


Write for detailed specifications ! ANSWER TO V23—It should be 

practical to convert an old 200 hp 

D. W. ONAN & SONS INC. 250 volt, 650 rpm motor to a 500 
volt, 1200 rpm de generator. 

8298 UNIVERSITY AVENUE S.E.. MINNEAPOLIS 14, MINNESOTA The age and condition of the motor 
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by 


Time after time—the WINNER in 
Competitive Bidding 





EXCELS in shallow depth and flat 
bottom now so much in demand by 


REMOVABLE 
LOUVERS 


Each louver blade, although 
locked rigidly, slips in and out 
with finger-tip ease. Quick 


owners. 


PRICED attractively low for cost- 
minded buyers. 


EXTREME EASE and speed of in- 
stallation cut your labor costs, help 
keep your bids low, pay you good 
profits. 


CLEANED at lower cost than any 
other fixture of equal size—a strong 
sales point. 


YOU WILL WIN out oftener with 
LPI Luv-R-Lok. 


LIGHTING PRODUCTS, INC, 
HIGHLAND PARK, ILL. 


C"Se* RT eee eter om 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 
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wiping action cleans both sides 
simultaneously. Luv-R-Lok 
cleans in about one-tenth 
usual time. A new high in 
light output—a new low in 
maintenance cost. 





8 REN SR BSE PRE REHAR RRA SREPRRER Tee 
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FREE—- NEW IDEAS 


Lighting Products, Inc. 
Dept. X, Highland Park, Illinois 


Send me FREE copy of latest LPI Catalog, “New Ideas 
in Fluorescent Lighting,” which contains full data and 


photos of the Luv-R-Lok and the complete LPI line. 


~ TITLE 
FIRM NAME 


ADDRESS 


City STATE. 
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Here’s how 
[== Westinghouse power centers 
increase plant output...safely 


Safe, efficient power distribution that actually helps increase 
plant output... that’s what this Western Pennsylvania manu- 
facturer realized by installing modern Westinghouse dry-type 
power centers. 

Dry-type power centers minimize installation costs because 
they are completely safe. Since they are both fire and explosion 
resistant, they can be located right in the production area. They 
require no vaults, catch basins, toxic gas vents, or drains. Light- 
weight, they can be installed overhead, releasing valuable floor 
space for production. This makes it easier to locate them close to 
the load they serve, shortening secondaries, cutting line losses, 
improving regulation. The result: Increased production efficiency. 

In the plant pictured at the left, two Westinghouse power 
centers divide the load. Capacity is provided in each to allow 
for expansion. 

Ada these up for your plant: (1) Safe, economical installations. 
(2) Increased production space. (3) Increased plant efficiency 
through improved regulation. (4) Savings in power cost 
through reduced losses. (5) Savings in heavy copper through 
shortened secondaries. 

Westinghouse power centers can bring these advantages to 
your plant, too. Because they are factory assembled and co- 
ordinated as one unit, with components designed to meet your 
individual requirements, they can be installed quickly and easily. 
For further information, check with your contractor, your 
Westinghouse distributor or local representative, or write direct 
to Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. 


J-70708 


you can BE SURE...1e 175 


Westinghouse 
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When You Sell 
QUAD LIGHTING 


You Sell Customer Satisfaction 


GYMNASIUM 


LIGHTING 
UNITS 


© Here is a specially designed unit combining lighting efficiency with 
the ability to withstand shocks and rough treatment. Flush mounted, 
this unit is ideal for installation in many types of modern construction 
where suspended ceilings are used. 


The QUAD Gymnasium Lighting Unit has all of the features that make 
customers and profit. Installations have been made in various parts of 
the country, for combined gym and assembly halls, rinks, armories, and 
indocr arenas 


It is serviced from above or below ceiling—has detachable porcelain 
enameled reflector—angle iron plaster ring—is adjustable for variable 
ceiling thicknesses—has heavy wire guard and a dust tight glass cover 
is optional. 


QUADRANGLE MFG. CO. 


3258. PEORIA ST. CHICAGO7, ILL 


| will have to be considered. In general 


most de motors should be satisfactory 
for operation at double speed and 
voltage, however the bar to bar com- 
mutator voltage, the condition of the 
armature windings and the banding 
wire should be considered. 

If the motor is a straight shunt 
wound machine the shunt field should 
be satisfactory as is, as the excitation 
required as a generator at 500 volts, 
1200 rpm will be roughly equivalent 
to the excitation as a 650 rpm motor 
at 250 volts. Should the voltage tend 
to be unstable at the higher speed due 
to operation on the straight portion 
of the field excitation curve, it could 
be stabilized by increasing the shunt 
field air gap by removing shims from 
behind the shunt field poles, thus re- 
quiring more field current, so that the 
machine would be operating above the 
knee of the excitation curve, 

If the machine is compound wound, 
as a cumulative motor, series field 
bucking the shunt field for a flat 
speed characteristic, it may be neces- 


| sary to either disconnect the series 


field, shunt the series field or to re- 
connect it for a cumulative generator, 


| that is series field boosting the shunt 
| field—J.B.P. 


Tandem Mounting 
Of Rheostats 


| QUESTION W23—We have many 


old rheostats lying around which are 


| still in good condition. I want to 


connect these together in a tandem 


| mounting to control the speed of a 


| 
| 


5 hp, 220 volt slip ring motor. How 
do I determine the resistance and 
maximum current of the rheostat 
needed ?—H., G. C. 


ANSWER TO W23—The full load 
secondary current and the no _ load 
secondary voltage is marked on the 
nameplate. Watch that the resistance 
per phase should be equal, and be able 
to carry the load without overheating. 
Any number of steps is O.K. until 
you get the correct speed character- 
istics.—H. S. 





Can you ANSWER 
these QUESTIONS? 


QUESTION G24—We have a 15 hp, 
230 volt de compound motor with 
interpoles on which we had to use 
substitute brushholders. On test with- 
out load the motor ran fine and was 
easily reversed by reversing fields or 
armature current. However, when we 


| connected it under load it would run 
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TRIANGLE Presents... in Hanoy wat cHart roRM— 
THE imporTANT LOS 3 CODE CHANGES 


COVERING WIRE CABLE AND CONDUIT 


ARTICLE 310—CONDUCTORS ¢ SECTION 3102—CONDUCTOR INSULATIONS 





Max. 























































































































































The Trade Mark 
of TOP Quolity 







of use in a wet location or general use. 
For a larger version of this Chart, write Triangle Conduit & Cable Co., New Brunswick, New Jersey. 


PLEASE TURN THE PAGE 


TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, NEW JERSEY 


‘) 


PRESENTED AS A PUBLIC SERVICE. TO THE BEST OF OUR KNOWLEDGE THIS 
INFORM N IS ACCURATE & BILAN <a: at: aT 


TYPE LETTER TYPE LETTER} = Max. 
TRADE NAME Chang es are Operatin SPECIAL PROVISIONS TRADE NAME Shannen ann Operating SPECIAL PROVISIONS 
04 emp. in emp. 
60C Fixture wiring. Dry locations only. 
Rubber-Covered RF-1 140F Limited to 300 V. Varnished y 85C Smaller than No. 6 by 
Fixture Wire Cambric 185F | a 
Solid or 7 Strand RF-2 60C Fixture wiring and as per- Special permissio 
olid or / Stran 140F mitted in section 3103. Asbestos and AVA 110C Dry locations only. 
Rubber-Covered FFA 60C Fixture wiring. Varnished Cambric 230F 
Fixture Wire 140F Limited to 300 V. Asbestos and 110C 
AVL Wet locations. 
Flexible FF.2 60C Fixture wiring and as per- Varnished Cambric 230F 
Stranding 140F mitted in section 3103. Asbestos and AVB 90C Dry locations only. 
Heat-Resistant RFH-1 75C Fixture wiring limited Varnished Cambric 194F 
Rubber Covered ‘ 167F to 300 V. Dry locations + Not 
Fixture Wire 75C Fixture wiring and as per- for general use. In race- 
Solid or 7 Strand | RFH-2 167F | mitted in section 3103. Asbestos A poe! ways, only for leads to or 
Heat-Resistant FFH-1 75C Fixture wiring within e300 V. antes 
Rubber-Covered 167F Limited to 300 V. SS as — 
Fixture Wire 75C Fixture wiring and as per- ry toca . 
Flexible Stranding|  FFH-2 167F mitted in section 3103 ii AA 200€ on Dae 
Thermoplastic- 392F leads to or within apparatus 
Covered Fixture IF 60C Fixture wiring and as per- Limited to 300 V. 
Wire—Solid or 140F mitted in section 3103. Dry locations only. Not 
Stranded for general use. In race- 
125C 
— oo mal 60c Asbestos Al 26 7F ways, only for leads tor 
within apparatus. Limite 
Wire—Flexible | TF 140F Fixture wiring. to 300 V 
Stranding : 
Dry locations only. Open 
Cotton-Covered 90C Fixture wiring. AIA 125C ren Not for aera 
Heat-Resistant, CF 194F Limited to 300 V. Asbestos 257F use. In raceways, only for 
Fixture Wire leads to or within apparatus. 
Asbestos-Covered For underground service 
, 150C Fixture wiring 85C 
"eanwrewae’ | “| 300 | tied a 30 v ~ o |e 
Code Rubber R a General use. Sage th me 
Slow- : 
Heat-Resistant 75C 90C where temperatures will ex- 
RH General use. Burning SB 
Rubber 167F 194F ceed those permitted for 
a rubber-covered or varnished 
Moisture 60C 
Resistant RW General use and wet cambric-covered conductors. 
Rubber 140F locations Slow-Burning SBW 90C Ory locations only. Open 
60C General use and wet Weatherproof 194F | wiring only. 
Moisture and 140F locations. 80c Open wiring by special per- 
Heat-Resistant RH-RW wel Weatherproof we 176F nan ce wey 
Rubber General use ations are not sui ti 
167F existing conditions. 
Moisture and 75¢ G ' abies NOTE: The significance of the above changes is as follows: 
Heat-Resistant RHW 167F weg : 1. The addition of four new designs of fixture wire — RFH-1, RFH-2, FFH-1, 
Rubber FFH-2, all of which have a maximum operating — : = 
60C These new designs narrow the gap which now exists between the 
Latex Rubber RU 140F General use fixture wire and the 90C heat resisting fixture wire. Several applications 
Heat-Resistant are open for the use of these new 75C insulations 
Latex Rubber RUH 75C General use 2. The old Type letter designations, RF64 and RF32 as well as FF64 and 
Moisture-Resistant 60C General use and wet FF32 have been replaced as shown 
Latex Rubber RUW 140F locations | 3. The old Type letter designations, RUF and RUFF have been deleted. 
60C They are now covered under the general designations for rubber insulation. 
Thermoplastic T 140F General use 4. A new Type letter, RUH, heat resistant latex rubber, has been added 
Moisture-Resistant 60 General use and wet __ 5. Two more new Types, RH-RW and RHW have been added. Type RH-RW is a 
Tw ; combination heat and moisture resistant insulation recognized for use in 
Thermoplastic 140F locations. 
a wet location, at a maximum operating temperature of 60C, 140F. It is 
General use and wet loca also recognized for general use at 75C -167F. This means that a #1 Type 
tions with Type 0 termina- RH-RW insulated conductor would have a current carrying capacity of 110 
Mineral Insulation MI 85C tion fittings. Maximum amperes when used in a wet location and 130 amperes when used gen- 
(Metal Sheathed) 185F gen pn ee for erally. This is covered by a new note, 4a, following Tables 1 and 2, Chap- 
special applications ter 10. 
250. Type RHW is a 75C insulation and will therefore have a current carrying 
a TA os eo wiring capacity as shown in column 3 of Tables 1 and 2, Chapter 10, irrespective 
and Asbestos only. 








ADDITIONAL REVISIONS IN THE NATIONAL ELECTRICAL CODE WHICH PARTICULARLY CONCERN CONDUCTORS, 
CABLE ASSEMBLIES AND CONDUIT OR TUBING 


SECTION 2112. Cotor Cove. Brancnu Circurrs. Add a new paragraph 
as follows: “Any conductor intended solely for grounding purposes 


shall be identified by a green color unless it be bare. Conductors hav- 
eaten arene + an as See +a 
ing da green covering: shall nat Tx used for other than grounding 
purposes. 

SECTION 2203 a. GENERAL Ligutine, Scoot BuitpinGs. Table B 
which covers the demand factors for various types of occupancy has 
been changed to eliminate any demand factor in a school building. The 
total wattage, 100% demand, must be used in figuring such feeders. 
ComMMENT: The Panel feels that present day illumination practices 
and loading demands in a school occupancy do not justify less than 
100% of the unit loads in Column A. 

SECTION 2203 a. Generat. Under the Table a change has been madk 
for Office Buildings. At the present time such occupancies have a unit 
load per sq. ft. of 2 watts. This has been increased to 3 watts. The 
20,000 watt load now subjcct to a 100% demand factor has been in- 
creased to 30,000 watts 

CoMMENT: The Panel feels that the increased levels of illumina- 
tion, air conditioning, etc., in modern construction justify this ia- 
crease in feeder sizes. 

Section 2303a. UNINSULATED NEUTRAL, This section has been 
changed to read as follows: 


“In the case of Service Conductors that have a nominal voltage to 
ground of not more than 300 volts, a grounded service conductor 
without an insulating covering may be installed,” 


CoMMENT: The Panel is of the opinion that the change will en- 
courage more “inter-connected grounding” which will improve 
protection. 

SECTION 2311. MECHANICAL PROTECTION (UNDERGROUND SERVICES). 
The new provision reads as follows 

“Underground service conductors shall be protected against mechani- 
7 ind _s¢ ‘ int 
cal injury by being installed in duct, conduit, in cable of one or more 
conductors approved for the purpose, or by other _approved means. 
See Section 3102 b.” 

ComMENT: It is now clear that a one conductor assembly is consid- 
ered a cable. 

SECTION 2574. VouTaces. BONDING. EXCEEDING 250 VoLts. Tuts 
Witt Be RENUMBERED SECTION 2575. This Section has been re- 
worded so that service entrance conductors are eliminated and the 
voltage is changed from 150 to 250 volts 


CoM MENTS: The principal reason for the change concerns the three 
phase, 4 wire-delta connection which results in 240 volt, 3 phase 
current for power and single phase 120-240 volt current for light- 
ing. The highest voltage to ground on such a combination is 208 
volts on one phase wire only; the other two phases operate at 120 
volts to ground. While the original objective was to increase the 
voltage only to 208 volts and thus clear up the confusion which has 
arisen on 3 phase, 4 wire delta systems, the Panel members have 
decided to raise the voltage to 250 volts. 


SECTION 2592 b. INSTALLATION. (GROUNDING CONDUCTORS) This is 
a new provision which reads as follows: 


“2592 b Conpuctror ENCLosuRES AND EQuipMeENT ONty. A 
Brounc ing conductor or conductor ¢ nclosures and equipment only 





shall meet the requirements of Section 2592 a, except that_where 
smaller than No. 6 as permitted by Section 2595, it need not be 


armored or installed in a raceway if run through the hollow spaces 
ot _a wall or partition of otherwise run _so_as to be not subject to 
mechanical injury.” 

CoMMENT: The continued promotion of the use of grounding con- 
ductors in cable assemblies should minimize the use of alternate 
methods of grounding enclosures and equipment. 














SECTION 3018. ALTERNATING CURRENT SYSTEMS IN METAL EN- 
CLOSURES. Change last sentence of this section to read as follows: 


“If the capacity of a circuit is such that it_is impracticable to run all 
conductors in one enclosure, the circuit_ may be divided and two or 
more enclosures may be used providing cach phase coaductor of the 
circuit and the neutral conductor, if one is used, are installed in each 
enclosure. The conductors of such an installation can conform to the 
eS ee ee > er err, ed 
provisions of Sections 3105 for multiple conductors. 

SECTION 3105. CONDUCTORS IN MULTIPLE, 

“Conductors in sizes 1/0 to 500,000 cm. inclusive, may be_run in 
multiple provided they are of the same length and have the same cir- 
cular mil area_and type of insulation. When conductors are run in 
multiple, they shall he arranged and terminate at both ends in such a 


manner as to insure equal division of the total current between all 
conductors that are involved 






































ComMENT: The second and third sentences of the present text have 
been deleted. They read as follows: “Not more than three No. 1/0, 
four No. 2/0, nor five Nos. 3/0 to 500,000 c.m. conductors, may 
be run in multiple. Except as herein provided, conductors shall be 
run in multiple only by special permission or as permitted in 
Section 6205.” 

It is Common practice to use as many conductors as may be necessary 
and experience has not yet indicated the necessity for limitations in 
numbers now imposed. 


ARTICLE 334 — ARMORED CABLE 


Section 3342. USE. The present provisions under Section 3342 indi- 
cate that Type ACV cable is limited in size to No. 4 and larger. The 
new wording makes an exception when ACV cables are approved for 
use at over 600 volts. No minimum wire size is specified. 


The fourth sentence has been changed. The new provision recognizes 
Armored Cable for use in the air voids of any type of masonry block 
if they are not below grade line and otherwise not exposed to exces- 
sive moisture or dampness. 


ArtTIcLe 330. NON-METALLIC SHEATHED CABLE. 


SECTION 3362. USE. This Section has been rewritten to provide for 
two types of cable as follows 


a.—Type NM—This type of cable is suitable for use for general wir- 
ing in normally dry locations and in the hollow spaces of masonry 
walls where not subject to excessive moisture or dampness. 


b.—Type NMC—We now have special recognition and extended use 
for the thermoplastic and neoprene jacketed cables which are consid- 
ered suitable for use in corrosive locations and dry, moist or damp 
locations, including inside and exterior masonry block walls, above 
or below grade line, where excessive moisture may occur periodically. 
This type of cable is not permitted in wet locations as defined in 
Article 100, however, it is not intended to prohibit the use of the new 
type UF cable covered by Article 339, when used for interior wiring 
under Article 336, in such wet locations. Type NMC cable may be 
embedded in plaster or run in a shallow chase in masonry walls and 
covered with plaster within 2 inches of the finished surface provided 
it is protected against damage from nails by a cover of corrosion- 
resistant coated steel at least 444 inch in thickness and % inch wide in 
the chase or under the final surface above or below grade lines. 


c.— Usts Nor PerMissipLe ror Either Type NM or NMC Non- 
Merattic SHEATHED CABLE. These types shall not be used as (1) 
Service-entrance cable, (2) in commercial garages, (3) in theatres 
except as provided in Section 5211, (4) in motion picture studios, 
(5) in storage battery rooms, (6) in hoistways, (7) in any hazardous 
location, (8) embedded in poured cement, concrete or aggregate. 


ARTICLE 339. UNDERGROUND FEEDER AND BRANCH Circuit CABLE 
Tyre UF. 


3391. Scope. Installations of underground feeder and branch circuit 
cable (Type UF) shall comply with the provisions of Section 3001 
and 3020 inclusive, paragraph b of Section 3102, and in addition shall 
conform with provisions of Section 3392. 


3392. USE. Underground feeder and branch circuit cable may be used 
underground, including direct burial in the earth, as feeder or branch 
circuit cable when provided with overcurrent protection not in excess 
of the rated current carrying capacity of the individual conductors. If 
single conductor cables are installed, all cables of the feeder circuit, 
sub-feeder circuit or branch circuit, including the neutral conductor, 
if any, shall be run together in the same trench or raceway. If buried 
directly in the earth, supplementary mechanical protection, such as a 
covering board, concrete pad, raceway, etc., when considered neces- 
sary, may be required by the authority enforcing the Code. Multiple 
Conductor, Type UF cable may also be used for interior wiring when 
complying with the provisions of Article 336 and may be used in wet 
locations 

CoMMENT: This is a new Code Article which extends the recogni- 
tion of the use of cables for direct burial in the ground from that 
now recognized for service use, Type USE, to Type UF. (feeders 
and branch circuits only) 

ARTICLE 346 — Ricip Metat Conpbuit 

ARTICLE 348 — ELectricat METALLIC TUBING 


SecTION 3464. Wet Locations. A new paragraph has been added 
which reads as follows: “All supports, bolts, straps, screws, etc., 
shall_be of corrosive-resistant materials or protected against corrosion 
by approved corrosion-resistant materials 


The same provision also applies to Electrical Metallic Tubing used in 
wet locations. (Section 3484) 











TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, NEW JERSEY 
PRESENTED AS A PUBLIC SERVICE. TO THE BEST OF OUR KNOWLEDGE THIS 


NFORMATION 


IS ACCURATE BUT TRIANGLE ASSUMES NO RESPONSIBILITY, 





only in one direction and we could not 
reverse it as we did under test. After 
experimenting we found that after we 
shifted the brushholders we could re- 
verse it. Could someone explain why 
the motor could not be reversed before 
shifting brushholders ?—S.R.U. 


QUESTION H24—1 have had the 
experience of having a } hp, 110-220 
volt, single phase, capacitor, 3450 
RPM motor destroy its centrifugal 
switch. Not having any replacement 
parts, and no other harm done, I re- 
placed the centrifugal switch with a 
toggle switch so the motor could be 
used. 

This proved satisfactory as far as 
using the motor, but one thing puzzled 
me. When I opened the line switch 
and a few seconds later closed the start 
toggle switch, the motor slowed down 
in speed, but not to a complete and 
sudden stop. I would like an explana- 
tion for this —W.R.B. 


QUESTION J24—To return to the 


subject of whether a fluorescent starter 
can be of somewhat different rating 
than the bulb it operates, and still be 
dependable, has anyone run into the 
circular fixtures where two sizes of 
bulbs are controlled by one starter ? 

lf I use a starter small enough so 
that the small bulb will always start, 
the large bulb will fail once in a while. 
Also the small one will occasionally 
fail if I use a starter large enough for 
the large bulb. 

The only thing I can see to do is in- 
stall another starter and starter socket, 
but is there any better method ?— 
MT. 


QUESTION K24—In the © section 
where I live and work we are con- 
fronted with a problem. The four wire- 
three phase WYE connected service 
system is coming into general use, and 
nowhere in any of my text books can 
I find a mathematical formula for 
determining the load on the neutral 
conductor of an unbalanced lighting 
panel ?—L.E.H. 


QUESTION L24—We have a single 


phase motor which needs to be re- 
wound, but we find it uses aluminum 
wire. Can we rewind this motor with 
copper wire? Would you use the same 
size wire and the same number of 
turns as were used with the aluminum 
R.E.G 


QUESTION M24—witi a stronger 


commutating field take the place of a 
stronger series fields ?>—H.S. 


wire ? 


PLEASE SEND IN 
YOUR ANSWERS BY OCTOBER 15 
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... AND THOMPSON DISCONNECTING 


AND LOWERING HANGERS! 


FACT NO. 1: Around-the-clock plant efficiency re- 
quires regular planned maintenance of lighting 
equipment. 

FACT NO. 2: Only high-bay lights suspended from 
Thompson disconnecting and lowering hangers can be 
serviced easily and safely ... at floor level. 


FACT NO. 3: Plants equipped with Thompson hangers 
are setting records in safety. No ladders, scaffolding 
or hazardous practices are needed for luminaire 
maintenance ... one man quickly cleans and relamps 
lowered fixture while standing on the floor. Electrical 
dangers are eliminated by Thompson hangers because 
lowered fixtures are “dead”. 


FACT NO. 4: Thompson disconnecting and lowering 
hangers cut maintenance costs by saving man hours 
... reducing accidents. One man can clean four times 
as many Thompson hanger-equipped lights per hour 
as two men servicing fixed-position lights by means 
of ladders or scaffolds. 


To learn the complete facts of light, write 
today for the new illustrated BULLETIN TH-52. 


DISCONNECT 2. LOWER 3. SERVICE 4. REPOSITION 
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REPEAT 


THE IHOMPSON ELECTRIC CO. 


1157 POWER AVENUE © CLEVELAND 14, OHIO 
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PYLE-NATIONAL 


PYLETS 


HEADS, CAPS, ELBOWS AND CONNECTORS 


ie FORMERLY MANUFACTURED BY THE M. B. AUSTIN COMPANY 


Heads 


Another important addition to an extensive and 
continuously expanding line of high quality, 
heavy duty wiring and lighting products. 


PYLE-NATIONAL’S COMPLETE LINE INCLUDES: 


@ Pylet conduit fittings 
r, for hazardous and 
My non-hazardous locations. 
®@ Safety switches. 


®@ Circuit breakers. 
Cable Clamp Entrance Cable End Conduit End 
Cope Caps Fittings Fittings @ Plugs and receptacles, 


Triploc, Midget Triploc, 
- Quelarc and Strate-Line. 
mas @ Push-button and pilot light Pylets. 
gp ® Lighting fixtures, 
= explosion-proof, dust-tight, 
T 


vapor-tight. 
wo- Screw Hexagon-Nut Entrance Grounding 
onnectors Connectors Elbows Elbows 


@ Junction Pylets. 


®@ Conduit unions. 
la ®@ Cord and cable sealing grips. 
\ a ’ ®@ Floodlights and pit lights. 


Sill Floor Corner Capped bad Loading lights. 
Plates Plates Elbows Elbows 


®@ Gyralite visual warning signals. 


Refer to Bulletin 1135 for complete listings... 


or call your Pyle-National Electrical distributor. 


SINCE 1897 


DISTRICT OFFICES and REPRESENTATIVES in Principal Cities of the United States 
EXPORT DEPARTMENT: International Railway Supply Co., 30 Church St., New York 
CANADIAN AGENT: The Holden Co., Lid., Montreal! 
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Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 


Multi-Family Services 
And Feeders 
A multi-family dwelling, con- 


ro . . 
f sisting of four apartments has 


a total floor area of 2704 sq. ft. divided 
as follows ; two apartments have a floor 
area of 572 sq. ft. each and two are 
wo story apartments with a floor 
area of 780 sq. ft. each. The service 
is three wire, single phase, 115-230 
volts, and a 3 wire, 115 volt-230 volt 
feeder supplies each apartment. There 
are no special loads such as ranges or 
water heaters. Each apartment is 
separately metered and has its own 
service equipment which is located on 
the outside wall of the building. The 
service equipment for all four apart- 
ments are grouped at one point and 
are supplied through one set of service 
entrance conductors. What ts the 
minimum size of service entrance 
conductors and feeders to each apart- 
ment recognized by the N. E. Code 
for such an installation? If a 12 kw 
range was installed in each apartment, 
what is the minimum size service and 
feeder to each apartment required by 
the Code ?—O.P.G. 


A In order to clarify my answer, 
e I have shown by illustration 
No. 1, the apartments involved, their 
sq. ft. areas and the total load of each 
computed in line with Section 2203 
of the Code. Reference to the illus- 
tration shows that the total load for 
each apartment is 15 amps for two 
and 14 amps for the other two. It 
therefore that the 3 wire 
feeder to each apartment could be 
No. 14 wire. This however is not 
correct since Section 2201 of the Code 
requires a minimum No. 10-3 wire 
feeder when it serves more than 2-two 
wire branch circuits. Assuming that 
there are more than 2 circuits per 
apartment, the minimum size feeder to 
each apartment would be No. 10. 
Computations covering the size of 
the service entrance conductors serv- 
ing all four apartments are also shown 
on this illustration, According to the 
Code and the demand factors recog- 
nized by Section 2203, the total load 
would be 30 amps. Here again, it 
appears that 3-No. 10 conductors 
would be large enough but Section 


appears 
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Apt. No.! 1 story Apt No.2 


2 story 


Apt No3 
2 story 


Apt. No 4 Istorv 





Area 22% 267572 Area - sq.ft 


st 15x 262390 
2nd 15x26 = 390 


Totol 780 


Wotts 
Lgt lood 572 x 3=/7/6 
Appl lood = /500 


& 
Total load = * 3216 | Lt 780 x3 = 2340 


Appl. load=/500 
Total 3840 


3 watts /sq ft gt 3w/sq.ft igt. 


“Total load 


Area - sqft 
780 


Area-sq ft 
22%26 = 572 
Wotts 
Lot load 1716 
Appi." 1/500 
Total » 32/6 
3840 wotts 


3w/sq. ft. igt 3woatts/sq ft igt 


x ------ 26'---- - ----> 




















->}s --- -- 22'---- 1 


Total area 74'x26'+ 30'x26'=2704 sq ft 
Minimum size of feeder to each apartment (NEC Sect 220/-2203) 


Apt's No’s | and 4 


General lighting load 17/6 watts 
Smoll appliance load 


1500 " 


Total load . died 


Demand factor 3000w at 100% = 3000 wotts 


Apt's Nos 2 and 3 


2/6w ot 35%= 76" 
Total load = = 3076 watts 
each apt. 


General lighting load 2340 watts 


Small appliance load /500 


Total load 3840 


Demand factor 3000 w at 100% + 3000 wotts 


Amperes per eoch apartment 


840 wot 35% = 
Total load 


294 
3294 watts 
each apt 


Apts Nos / and 4 3076+ 230v =/3.3 or /4amps each apt 


Apts Nos 2 and 3 3294~+230v 


=/4.3 or ISamps. each apt 


Minimum size feeder to each apartmem No 1/0 per section 
2201 of code provided the 3wire feeder supplies more than 
2- two wire branch circuits ( See section 2201) 


Size service entrance conductors 
Lood apts Nos /and 4 


2x 3216 watts «64932 watts 


apts Nos 2and 3 2x 3840 watts=7680 


#6890 + 230230 amps 


Minimum service No6- sect 2304 


FIG. 1 


2304 of the Code calls for a minimum 
No. 6 when there are more than 2-two 
wire branch circuits. It therefore fol- 
lows that the minimum size of the 
service entrance conductors, supplying 
all 4 apartments, would be No. 6. 

In order to avoid any misunder- 
standing of the layout, I am showing 
by illustration No. 2 the service in- 
stallation on the outside wall of the 
building as I understand it. This 
illustration shows the individual meters 
and service equipment for each apart- 
ment and also the No. 10 feeders run- 
ning to the branch circuit fuse or cir- 
cuit breaker panels located in each 
apartment. I have shown a 60 amp 
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Total 14112 watts 


3000 at 100% + 
M112 at 35% =3. 


#6890 watts 


000 wotts 
890 


switch or a 50 amp circuit breaker as 
the main means of disconnect and over- 
current protection for the feeders to 
each apartment. Here again, it ap- 
pears that a 30 amp switch or circuit 
breaker would be sufficient but Sec- 
tion 2357 of the Code requires the 
larger size switch or breaker provided 
there are more than 2-two wire branch 
circuits supplied. It also follows how- 
ever that the No. 10 feeder conductors 
must be properly protected and if 60 
amp switches are used the proper fuse 
to use would be 35 amps. 

Since this service equipment will 
be exposed to the weather, unless 
suitably enclosed, it must be approved 
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THIS SWITCH "TALKS” To YOU 
~—WAY ACROSS THE ROOM 














THERE ARE NO ifs, ands, or buts about the 
handle of the Noark Front-Operated Indus- 
trial Switch. This is a streamlined “he-man” 
handle...easy to see from a distance and from 
all angles...tells you at a glance whether it’s 
at the “On”, or “Off”, position. And, of course, 
front operation let’s you gang these switches 
...install the largest number in the smallest 
space. 

Federal Noark Front-Operated Industrial 
Switches are built for the cool operation that 
assures longest and trouble-free service life. 


Federal Noark products: Stab-lok Circuit Breokers, 
Motor Controls, Safety Switches, Service Equipment, Indus- 
trial Circuit Breakers, Panelboards, Switchboards, Control 





Besides that, they're the safest safety switches 
ever put on the market. They have guaran- 
teed current break... visible blade construc- 
tion...a tamper-proof locking system... 
patented Rolarc” snuffers that extinguish arcs 
instantly. 

Order Federal Noark Front-Operated In- 
dustrial Switches from your distributor for 
everything in practical, modern switch de- 
sign and top dollar value. 

Federal Electric Products Company, 50 
Paris Street, Newark 5, New Jersey 


FEDERAL 


Centers, Bus Duct — Pacific Electric Manufacturing - 
Company products: High voltage circuit breakers and 
power switches %& Sales offices in principal cities. 
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115-230 Volt 
"” 3-No.6 SE. Conductors 
Sect - 2304 








_Sub-set of SE. 
Conductors 


Sect.- 230/ 





Serv. Eq Serv. Eq Serv. Eq 
60A. Sw 60A Sw 60A. Sw. nL. Service rules 


50A.C.B. 50AC.B. it Feeder rules 
he 
a D 

© | 3-wo.10 | 4 
Sect.-220/ J 









































e 


u 


/5 amps /5 amps /4 amps 
load /oad /oad /oad 
































A-8-C-D: Branch circuit panels in each apartment. 
Service equipment outside the building wall. 235/-A.-B. 


/. Must be approved for Service use. 


Serv. Equip. 2 Must be readily accessible 
235/-A 


J3.Must be approved for outside exposure 
237/-A “ , 


for such exposure and also accessible Line Currents— 


to each occupant, Section 2351-b. If 


a 
however, the service equipment is Delta Loading 
Svan » ceale > bhranc Pircii = F 
locked or sealed, the branch circuit Would you be kind enough to 
4 : |! 


overcurrent devices shall be mounted comment as to which faures 
in an accessible location and of a are more nearly accurate for the load- 
ing of the delta circuit shown by the 
illustration? 


rating lower than the service overcur- 
rent device. See Section 2373. 

Other arrangements for the outside Will A! Read 27. Amps 
meter and service equipment could be Will A* Read 13.66 oe 4 
made to satisfy the types of equipment. Will A’ Read 23.66 Amps 

If a 12 kw range was installed in OR 

each apartment, the feeder to each Hill A’ read more nearly 26.5 Amps 
apartment must be increased in size 
to serve an additional 8000 watts. A rap es 
12 kw _ range, according to Col. 
A-Table 29 has a demand of 8000 
watts. If this amount is added to the 
wattage already calculated for lights 
and small appliances, we would obtain 
the following: 

3294 watts + 8000 watts 11,297 
watts. Amps 

11,297 — 230 volts = 49 amps. 

As a result the feeders to each apart- 10 Amps 
ment must be increased to No. 6 to 
properly satisfy this additional load. 

The service would be increased as 
shown: 

6,890 watts. — Lgt’s and Appl’s 





Will A* read more nearly 13.45 Amps 
Will A’ read more nearly 22.80 Amps 
—P.P.G. 


A Assuming the power factor of 
e@ the loads are equal, it appears 
to me that the second group of figures 
are more accurate. In support of this 
conclusion, I am showing in Fig. No. 
2 the method used in computing the 
various line currents when the three 
phases are loaded as shown, The cur- 
rent through the ammeter in leg 1 
would be the vector sum of 20 and 10 
amperes which according to the for- 
mula results in the square root of 700. 
The current in Line 2 is the vector 
sum of 10 and 5 amperes and is shown 
to be the square root of 175. The cur- 
rent in Line 3 is the vector sum of 20 
and 5 amperes and is shown to be the 
square root of 525. As a result, I find 
the currents in the various line wires 
to be as follows: A’—26.457 Amps. 
A*—13.229 Amps. A*—22.92 Amps.— 
B.A.McD. 


Lightning Surge 
Protector 


QO Does the Code require the use 
° of a lightning surge protector 
at the weather-head of a suburban 
dwelling ?—FE.E.T. 


A The National Electrical Code 
e does not as yet require light- 
ning surge protection at the service to 
a suburban dwelling. However, there 
are some REA’s and other utility prop- 
erties who are recommending the use 
of the new surge protectors as made 
by the Joslyn Manufacturing Company 
or the General Electric Company in 
the drip loop at the service head to 
isolated suburban properties in those 
areas where lightning frequency is 
such that protection of this type is 
justifiable. So far I personally know 
of only one supplying utility which 
makes such an installation mandatory 
on all buildings served by them. 
Regardless of whether or not the 
Code requires such protection, it would 


20 Amps ih 








— 4 Apts. 


~ r 8 
17,000 watts. — 4-12 KW _ ranges 





8 Cc 


Table 29 C2 =42+B2+ 2AC Cos 60° oS 400 +10042x2014/0 Cos60° ayer yp Ay. Some equation applies 


C? 10042542 "1015 Cos 60° cf: 500+200« 


700 ce 2O*4+5£42 "2045 Cos 60° 


23,890 + 230 Volts 104. Amps C?=125 450 = 175 ( V7OO = 26.457 Amp Co = 4004254 100* $25 


. , = nt in Al 
his load would require No. 2-R H or C = "175 «13229 Amps CO tHe 


- Cos 60°-.5 
No. 1-R conductors —B.A.McD Current in A-2+13.229 Amps 


26457 Amps C *¥525 «2292 Amps 


Current in A-3+*2292 Amps 
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CATALOG 


pate fo] 


WRITE FOR YOUR COPY TODAY! 
You'll want this latest 104-page edition of the most com- 
plete, most informative tool catalog published! This 
catalog lists all sizes and types of wrenches from largest 
needed on heavy machines to small ones for use on deli- 
cate instruments. Special tool equipment for fast repair 
of diesel and other engines. Includes new tools engineered 
by Snap-on to help handle difficult jobs with greater 
speed and safety. Write 
for your copy today. 








SNAP-ON TOOLS 
CORPORATION 


8048-1 28th Avenue, Kenosha, Wis. 


Snap-on is the trademark of Snap-on Tools Corporation. 


seem an excellent safeguard for use 
in all isolated areas where lightning 
frequency is similar to that found in 
the upper midwest section of this coun- 
try. —G.R. 


Insulated Bushings 


QO I would appreciate it very 
© much if you would clarify the 
proper application or interpretation of 
Article 373, Section 3736, Paragraph 
b, of the NEC which requires the use 
of insulated bushings where un- 
grounded conductors of No. 4 or 
larger enter a@ raceway. 

The following are the specific ques- 
tions I would like to be answered in 
this connection: 

1. Ils the application of this rule 
mandatory for all cases as far as type 
of insulation used or relative position 
of cables entering and leaving the 
cabinet? 

2. Could there be an exception to 

this requirement if type RR-600 volt 

cable is used? In the particular case 
under consideration type RR-600 volt 
cable emerge vertically from under- 

ground. Cables. are then bent in a 

fairly long radius so that the pressure 

of the standard bushing against the in- 
sulation is not, in our opinion, enough 
to cause damage to the insulation. This 
is particularly true when these cables 
are protected by an exterior neoprene 
jacket which is supposed to withstand 
some mechanical injury without being 
| damaged. 

3. If the use of this insulated bush- 
| ing 1s a requirement for all cases why 
| as the manufacture and use of the 
| standard type of bushing without in- 
| sulating liners so universal? 

Your prompt answer to these ques- 
tions will be greatly appreciated as it 
will be used to settle an issue brought 
forth by the inspector in one of our 

housing projects —J.F.B. 


A Question No. 1. It is my 
@ opinion that this Code provis- 


ion applies to the different types of 
insulation recognized for wiring 
methods as outlined in Article 310 
regardless of the degree of deflection 
involved. The 1946 Code only applied 
when the conductors were deflected 30 
degrees or more. 

Question No. 2. I do not believe 
or agree that any exception should be 
made for Type RR-600 volt insulation 
regardless of the absence of any de 
| flection where the conductors enter 
| the enclosure. If, however, the con- 

ductors are a part of a cable assembly 

approved for use without raceway pro- 
tection, I am inclined to believe that 
| the rule does not apply. The rule, in 
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Announcing the 1953 RLM SPECIFICATIONS BOOK 
for Industrial Lighting Equipment 


contains RLM quality specifications for 15 new units providing 


Vv 


GREATER UPWARD LIGHT for even better industrial seeing conditions 


plus IMPORTANT REVISIONS AND ADDITIONS to the other 68 RLM Specifications 


Your copy of this newly-published 
reference book on industrial lighting 
equipment is ready now at no cost or ob- 
ligation. Tens of thousands of architects, 
lighting engineers, electrical contractors, 
industrial executives and others have for 
10 years relied on the RLM Specifications 
Book as an invaluable aid in measuring 
illumination, construction and perform- 
ance standards, which are basic to lighting 
equipment efficiency, economy and ease 
of maintenance. 


This new 1953 “blue-cover” edition is 
even more useful and valuable. It incor- 
porates long-awaited specifications for 
48”, 72” and 96” RLM Semi-Direct 
Fluorescent Units. The new specifications 
cover 15 variations of this new “Upward 
Component” unit which directs from 20 
to 30% of the light upward. 


Altogether, this greatly-enlarged 1953 
RLM Specifications Book has 52 pages, 
covering 83 different types and sizes of 
RLM-certified incandescent, fluorescent 


ee 


and mercury industrial lighting units. All 
specifications have been brought up-to- 
date in accordance with latest illumi- 
nating engineering developments. 


Whether you buy, sell or specify indus- 
trial lighting equipment, you are invited 
to send for your FREE copy of the 1953 
“blue-cover” edition of the RLM Speci- 
cations Book. Address request on your 
letterhead, please, to: RLM STANDARDS 
INSTITUTE, SUITE 819 326 W. Madison 
Street, Chicago 6, Illinois. 
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FOR FASTER AND EASIER DRILLING ANY SIZE HOLE 
IN ANY MASONRY MATERIAL 


 carBibE-TIPPED BIT§ 
FOR DRILLING HOLES %” TO 6” DIAMETER IN 


TILE - BRICK - CONCRETE - GRANITE 


Thunder-Core OR ANY OTHER MASONRY MATERIAL 


Cyclo-twist 
Cyclo-Core 


Thunder-twist 


The Complete Line That Answers 
THESE Questions Before You Start The Job! 


HOW BIG? Use New England Carbide Masonry Bits and 
omer ome’? take the time-and-expense gamble out of any 
creases of tisteenths. drilling job. The guess-work has been engineered 


“HOW “BEEP?” out — the known performance has been engi- 


te orgalt lengths from. neered in—by exacting test and practical proof 
to 36" — or longer in ve on the job. Every detail is yours in an easy-to-use 


HOW" HARD? Guide Chart. 


Any masary of nen-me- It takes an extra-complete line of extra-good 


tollic construction material 


from plaster and plastics bits to give all the service you want and deserve 
HOW" PAS?? to have. Check these outstanding features of 
Users testify to the extraor- ~— the: world's only complete line: 


dinary speed and efficien- 


cy. One inch o minute is @ Special Carbide Tips brazed to alloy steel shank, 


common in concrete and 


granite * Each Carbide Cutting Edge has its own spiral 
WHAT dust exit-—— removes dust fast. 
POWER? Carbide Tip Cutting Diameter equals body diam- 
Practically ony make from eter for maximum strength. 


hond brace to rotary, elec- _— 
tric ef pneumatic ham- Every Useful Accessory for precision centering 
mers. Our chart lists 16 


well-known mokes. and efficient application of power. 





4 


Thunder-twist: Thunder-Core: 
3/16” to 1%” | 1%” to 6” 
hammer bits. hammer bits. 


Cyclo-twist: Cyclo-Core: 
3/16” to 1%” — | ¥,” to 6” 
rotary bits. rotary bits. 





] 
| 
| 
J 





Special BUY and TRY Offer 


If your supplier does not stock and display the New England Carbide line — 
you can buy and try any two bit sizes you use most — by filling out and 
mailing the Action Coupon below. We will send promptly and postpaid 
{including Guide Chart and price list of entire Carbide Bit Line) through your 
local merchant. 


ie | New England Carbide voor co.,1nc. 


60L Brookline Street Cambridge 39, Mass. 
4 YT 
Cyclo-twist: standard lengths x diam.: 3/16” or %"” — $1.80 - 5/16” — 1.95 - %” — 2.15 
+ 7/16" — 2.40 - %” — 2.70 - 9/16” — 3.00 - %” — 3.30 - 11/16” — 3.75 - %” — 4.20- 
%” — 510-1” — 7.20 - 1%” — 8.70 - 1%” — 10.50 - 1%” — 12.90. Extra shank lengths 
stocked and available — 12”, 20”, 28”, 36” — at proportionate extra cost. 


_— — = - FILL OUT AND MAIL THIS ACTION COUPON NOW — — — — oe oo 
New England Carbide Tool Co., Inc., 60L Brookline St., Cambridge, Mass. 
Please send through the supplier, noted below, two (2) Cyclo-twist Carbide Tipped Bits os specified. 
t will pay my supplier on delivery 
( ) Cyclo-twist Bit (Rotary type — Standard length) Diameter 
( ) Cyclo-twist Bit (Rotary type — Standard length) Diameter 


Dealer Nome & Address 


Your Nome 


Address 





my opinion, applies to conductors and 
not cables. I personally believe the rule 
is justified in view of past field ex- 
periences which proves that conduct- 
ors that are not deflected fail where 
they rest on metal bushings due pos- 
sibly to their own weight and vibra- 
tion. 

Question No. 3. Section 3736-b 
recognizes in addition to the insulated 
bushings, sleeves of substantial insu- 
lating material securely fastened in 
place. Two manufacturers have listed 
by Underwriters’ Laboratories fiber 
bushings specially approved for such 
use. They are of split sleeve construc- 
tion and can be inserted in the end of 
a conduit where a metal bushing is 
used. Since the rule may be satisfied 
by the use of such insulating sleeves, 
there is no occasion for the manufac- 
turer to discontinue the production of 
all metal bushings.—B.A.McD. 


Eleven Type T In 
Yo in. Conduit 


QO Is there any provision in the 
* 1951 Code that would permit 
11 No. 14 solid, type T conductors to 
be pulled into a 4 in. existing conduit? 


It is assumed that the conduit could 
not be enlarged.—M.H. 


A Table No. 4 of the Code limits 
e the number of wires in a con- 
duit to 9, with an exception which is 
covered by Table No. 9. This Table 
only applies to special applications such 
as conductors between a motor and its 
controller; stage pocket and border 
circuits, Section 5212 etc, as covered 
by fine print note following Table No. 
9. So far, none of these Tables would 
permit 11 No. 14, Type T conductors 
in a 4 in. conduit. 

Table No. 11 however permits a 50% 
conduit fill for more than two conduc- 
tors in a raceway for the sole purpose 
of rewiring existing raceways for in- 
creased load where it is impracticable 
to increase the size of the raceway due 
to structural conditions. Official In- 
terpretation No. 286, issued Feb. 14, 
1947 helps to clarify the intent of this 
provision. It reads as follows: 


QUESTION: Is it the intent of Table 
11-1947 edition of the N. E. Code 
to permit rewiring in existing exposed 
raceways where it might be necessary 
to enlarge holes through floors, walls 
etc., and thereby disfigure the finish 
of buildings to install larger size race- 
ways? 


ANSWER: No, it is intended that this 
provision apply to concealed raceways. 
If you find that your application 
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DISCONNECT iS * OUT- 
DOOR MOOK STICK /SWIKCHES ° 
AIR BREAK.SWATGHES * INDOOR 
AND OUTDOOR BUS SUPPORTS ° 
BUS DUCTS © SUBSTATIONS 








OIL AND AIR-CIRCUIT BREAKERS 
* HIGH:AND LOW VOLTAGE 
SWITCHGEAR * UNITISUBSTA- 
TIONS) * INSTRUMENTS © PRECI- 
SION BALANCES * WATTHOUR 
METERS 


A new series of bulletins, completely illus- 


trating and describing each item in the Rol- ROLLER-SMITH fee) *j te) °F- Wale), | 


ler-Smith and Elpeco lines, is now available. 

If you will indicate the particular type of A he D ca L Pp 6 C '@) 8) | V } S$ { '@) N 
equipment in which you are interested, we 

will be glad to send appropriate bulletins by 

return mail, 
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W hen hazardous conditions demand explosion-proof electrical 
equipment, be sure to include Signal’s Explosion-proof, Contact- 
less Vibrating Bell. 

All current-carrying elements are enclosed in a rugged housing and 
all mechanical parts are fully protected against atmospheric corrosion. 


The Signal Explosion-proof Bell, built by the originators of Underdome 


Side view of 

the Signal Ex- 

plosion-proof 
Bell 


SOLD THROUGH 
ELECTRICAL 
WHOLESALERS 


Bells, has been proved in service and is listed by Underwriters’ Labora- 
tories, Inc. for the following: 


Class I, Groups B, C and D_ Class II, Groups F and G. 


Write for Bulletin EPI-3 


SIGNALS 


SIGNAL 


ENGINEERING €& 
+ w ’ T N 
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SK THIS WILL HELP YOU 
SELL MORE 
HOME HEATING JOBS 


Electrical contractors all over America are increasing their 
share of todays building dollar by 300%, when they install, 
modern Wesix Automatic Electric Wiredheat. Here, in our new 
32-page booklet designed for Modern Electric Heating, is a new 
tool to make your selling job easy. It sells home owners and 
those planning to build or remodel on all the advantages of 
electric heating It shows them how much less it costs to 
install ...compares operating costs and comfort features with 
all other heating systems... reveals some pleasant surprises to 


" economy minded prospects. 


A New Book — A New Look — at 
modern electrical heating helps 
you to triple your share of 
todays BUILDING DOLLAR. 


And this new booklet is more than a selling aid, its packed with 
ideas for every home owner and building prospect, it tells them 
to see YOU for expert installation, and help in selecting their 
Wesix system. Featured in National Advertising for 10c a copy, 
(or free) at Wesix Wiredheat dealers (this booklet is already 
bringing thousands of requests). Send for your own free copy, and 
fill in the coupon below today. 


2 Mail it—display it —use it as a sales promotion 
to get more home heating jobs. 





a a a ee ee _-4 


WESIX ELECTRIC HEATER CO. Dept. EC-9 


390 First St., San Francisco, Calif. 


© Please send me free copy of your new booklet. 
©) Please furnish prices on quanties of — 


NAME 
ADDRESS 
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Elechic HEAT 
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fully meets the foregoing provisions, 
you may fill a 4 in. conduit with No. 
14, Type T conductors to 50% of its 
square inch area. For example, Table 
13 shows the area of a Type T, No. 
14 conductor to be .0135 and Table No. 
19 shows the area of a 4 in. conduit 
to be .30 sq. inches. 50% of .30 is .15 
sq. ins. The total area occupied by 
11 No. 14, T conductors would be 11 
x .0135 = .1485 sq. ins. Since this 
last figure is less than 50% of the area 
of the conduit, 11 No. 14, T conductors 
could be installed in a 4 in. conduit; 
provided your application qualifies for 
the use of Table No. 11.—B.A.McD. 


Feeder Disconnects 
Condition: A manufacturing 


Q. plant comprised of several 
buildings all of which are physically 
connected together or are accessible to 
one another by tunnel and are under 
one management. 

This plant has its own generating 
plant, maintaining qualified operating 
personnel on duty 24 hours per day, 
365 days per year. 

A sprinkler alarm system connected 
to each building is terminated at a 
point within the generating room 
where a bell is sounded whenever there 
is an indicated flow of water in the 
sprinkler system of any building. 

All buildings have feeders running 
to them. These feeders emanate from a 
modern switchboard, each one pro- 
tected by an air or oil circuit breaker. 
Voltage on these feeders is 440 volts. 

A feeder is to be installed from the 
main switchboard (properly protected 
by an ACB or OCB at this point) to 
a building remote from the generating 
room through buildings or tunnels or 
a combination. 

A power distribution panel to be fed 
by this feeder is located on the 6th 


| floor of the building. 


Would it be permissible to run thts 


| feeder continuous from the switch- 
| board to the distribution panel with- 
| out installing a disconnecting means 
| where the feeder enters the: building? 


The feeder will be terminated in a 


| switch and the power panel will be 


connected to the load side of the dis- 
connecting switch. 

Section 2351 of the 1951 code, para- 
graph “d”, states, “The conductors 
supplying each building served shall 
be provided with a readily accessible 
means, within or adjacent to the build- 
ing, of disconnecting all ungrounded 
conductors from the source of supply”. 

Ouestion: Would the above code re- 
quirements be satisfied under the con- 
dition that the switchboard in the 
generating room ts under constant 
supervision and the feeder could be 
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wre@enerrwens. 
. 


Sharp bends are easily taken by SEALTITE, 








as shown in this back view of a Gisholt Crankshaft Superfinishing Machine. 


SEALTITE: wiring’s best flexible protector 


Here this liquid-tight condvyit 
protects against abrasion and 
oils, allows movement. 


Shown above is one way Gisholt Ma- 
chine Co. uses flexible and liquid-tight 
SEALTITE* on their Superfinishing Ma- 
chines. Here sEALTITE permits ready 
opening and closing of the rear panel, 
resists abrasion and keeps out oil, 
grease, water, fumes and dirt. 

New, improved SEALTITE 


WET LOCATIONS 
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(Type 
UA) provides the best all-around pro- 


MOVING CONNECTIONS 





tection available today in a flexible 
conduit. That’s why Underwriters’ 
Laboratories, Inc. have given it their 
coveted seal of approval. Type UA may 
be used in wet locations and where ex- 
posed to mineral oils (up to 60 C). A 
JIC-approved seaLtire (Type EF), 
primarily for machine tools and com- 
parable applications, is also available. 
It can be bent to small radii and in- 
stalled easily in cramped quarters. 
Electrical Supply Houses _ stock 
SEALTITE. Buy in long random lengths; 


OUTDOOR PROTECTION 


then cut without waste. For descrip- 
tive booklets write: The American 
Brass Company, American Metal Hose 
Branch, Waterbury 20, Connecticut. 
In Canada: The Canadian Fairbanks- 
Morse Company, Ltd. ont 6 


*Trademark 


for flexible, liquid-tight electrical 
conduit specify © F)) 7) {2 
an ANACONDA product 


MISALIGNMENT 
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The QUALITY Head with 


EARNING POWER 


Reduces Winding Time 
SAVES LABOR 


Rugged and long-lasting 
SAVES MAINTENANCE 


Handles coils up to 75 HP 
SAVES EQUIPMENT 





Don't be satis- 
fied with less * 


than the best ID 3 x ‘ 
Specify P & R. ty ig gD 








P&R 


TYPE G C GROUP WINDING 


HEAD 


Service Shops & Manufacturers time and time 
again have proved the money-making value 
of the reasonably priced G C Group Head— 
unequalled for efficient, accurate coil produc- 
tion. A cam collapse mechanism for all wind- 
ing fingers allows quick removal of coil 
groups and instantaneous repositioning for 
further winding. Winding fingers are set to 
coil dimensions by screw adjustment, and a 
complete set-up can be made in less than 
two minutes! Attachments are available for 
loop winding and single phase winding. 
Swivel finger attachment forms knuckles in 
the nose of the coils which remove strains, 
makes winding easier and reduces possibility 
of short circuits. 


WRITE FOR FULL INFORMATION 


) ap 9 Be Or, 


ENGINEERING 
CRAFTSMANSHIP 


P. O. BOX 1042 ATLANTA, GA. 








MAN-HOURS 
OF MUSCLE 
WH ssw. 


Eliminate the hours your crews 
spend sawing or struggling 
with rusted or frozen hardware. 
Just a few squirts from this 
handy, easy-to-carry, 
pressurized can sends an 
atomized spray into the 
tightest, hardest to reach spots. 
KEARNEY RUST CUTTER 
quickly dissolves rust and 
corrosion, freeing the frozen part. 


Write for PRICES... 


JAMES R. KEARNEY CORPORATION 
4224-42 CLAYTON AVENUE 
ST. LOUIS 10, MISSOURI 


FOR BETTER CONSTRUCTION 


ate) BY ea: 





de-energized from that point in case 
of necessity at any time of day or 
night, every day in_ the 
M.N.C. 


year ?— 


A Section 2351-d of the Code is 
® satisfied under the conditions 
covered by your question. This rule 
was reworded in the 1946 Code. Pre- 
vious to 1946 the rule, under Section 
2306, read as follows: 

“2306—Master Services. In a prop- 
erty comprising more than one build- 
ing under single management, and 
which has a generating plant or is 
served by a master service, the con- 
ductors running from one building to 
another shall not be considered as 
service conductors; but the wiring in 
each building served shall be sepa- 
rately controlled and properly pro- 
tected by overcurrent devices. The 
control shouid be a circuit-breaker or 
an enclosed externally-operable switch, 
which may be located in the building 
served or in another building, pro- 
vided it is accessible to the persons 
using the installation. Fine print note. 
“Garages and Outbuildings of resi- 
dences come under this section.” 

The present Code wording says that 
the disconnecting means shall be 1lo- 
cated within or adjacent to the 
building served. The use of the term 
“adjacent” was the source of contro- 
versy with respect to the intent. As a 
result official interpretation No. 313, 
which reads as follows, was issued 
December 10, 1948: 

“Q. Disconnecting means in Resi- 
dential Garage. 

“With respect to a garage, is it 
necessary to construe the term “adja- 
cent to the building” of paragraph d 
of Section 2351 so as to prevent plac- 
ing the disconnecting means at the 
house instead of at a detached garage 
on the same premises? 

“Finding: No, the intent was to fol- 
low the practice specified in the 1940 
edition of the Code.” 

While this interpretation specifically 
refers to a garage on residential prop- 
erty, the answer by the nature of the 
wording infers that there was no in- 
tention to alter the requirements as 
covered in 1940. As a result, it is my 
opinion that the feeder you describe is 
properly controlled and protected by 
the breaker at the main switchboard. 
I also believe that under the conditions 
described, switchboards in such instal- 
lations are under supervision and the 
feeder could be readily disconnected 
if necessary. The Code covers this 
point in a general manner when it says 
that the disconnect must be readliy ac- 
cessible.—B.A.McD. 





SEE SPECIAL REPORT 
ON CODE REVISIONS—Page 87 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1953 





LIGHT ~ Eacy To HANDLE 


EASY TO INSTALL 


WATER TiGuT JOINTS 


. , 
"ANGEBURG NocRETE 


CuTs with SAW 


EASY TO TOOL 
5°36°R 
BEND SECTIONS 
TO MEET 
SPECIAL RADIUS 
APPLICATIONS 
IN THE FIELD 





NEW BASE 
SPACER 


ORANGEBURG STANDARD 


Many Reasons Why Contractors 
Prefer Orangeburg Fibre Conduit 


Orangeburg’s time-saving advantages help the contractor 
to make money on every job. Its light weight speeds han- 
dling. It is easily sawed, drilled, and worked in the field. 
Just a few taps set up a permanently tight joint. For these 
and other reasons, Orangeburg lays faster and at lower cost 
than any other type of conduit. 

And once installed Orangeburg provides complete and 


ORANGEBURG 


FIBRE CONDUIT. 


permanent protection for the underground cables that sup- 
ply so many electrical services. 

These advantages have created an acceptance that keeps 
Orangeburg a leader in every city and state. 

Orangeburg Conduit is clearly identified by its registered 
trademark. Make sure it’s on the conduit you install. For 
illustrated folder of Orangeburg Bend Sections and Angle 
Couplings, write Dept. EC-93, Orangeburg Manufacturing 
Co., Inc., Orangeburg, New York. 


STANDARD wit concrete 


N ©) Cc RET E WITHOUT CONCRETE 





ELECTRIC 


GENERAL @ 
SUPPLY COMPANY 


A DIVISION OF GENERAL ELECTRIC DISTRIBUTING CORPORATION 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


DISTRIBUTORS, 
ORANGEBURG 
FIBRE CONDUIT 


BRANCHES AND STOCKS IN PRINCIPAL CITIES ELECTRIC COMPANY 





Gray baR 
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when there’s a job that calls for floodlights 
-..there’s a BENJAMIN FLOODLIGHT 


to do it BETTER! 


Whatever your floodlighting requirements, you “Life-Time” Porcelain Enamel and “Alzak” 
can rely on Benjamin equipment to do a better Aluminum reflectors simplify upkeep and clean- 
job. “Doing it better” has been the objective of ing of reflecting surfaces. To simplify operation 
Benjamin Engineering for over half-a-century. and maintenance, Benjamin Floodlights feature 
Through the years, Benjamin has pioneered in such famous Benjamin engineering refinements 
the use of floodlights in al! applications . . . to as: “Saflox” Floodlight Lowering Devices, pat- 
beautify industrial exteriors...to correctly ented detachable hood assemblies, convenient 
light sports areas ... to speed up construction pre-setting arrangements and a wider range of 
... to beckon more customers into service sta- brackets and fittings to meet every mounting 
tions . . . to facilitate parking for park-and-shop requirement. Further, every Benjamin Flood- 
projects, etc. You draw on this vast engineering light is specifically designed to meet the require- 
experience when you specify Benjamin. ments of the outside-seeing task with proper 
That’s why you'll find, whatever the floodlight- shielding, correct light distribution, maximum 
ing job, Benjamin Floodlights are time-tested protection glare and wide range of beam spreads. 
and designed to do it better. They're engi- We will be glad to send you detailed Data 
neered to deliver sustained performance and Bulletins on any one or all of the floodlights 
original high light output despite continuous illustrated here. Write Benjamin Electric Mfg. 
exposure to all kinds of weather. Genuine Co., Dept. H, Des Plaines, Il. 


Here are 8 Benjamin Floodlights that do the job BE Ni A eed : re 
BETTER! (reading from top to bottom: ) vaags mate 
® “Duo-Service” Floodlight © “Olympia” Floodlight 
* “Senior Play-Area”’ © “Alzo-Lite” Floodlight 
Floodlight © “RD” Floodlighting Projectors 
* “Ellipto-Lite Play-Area” © “Utility” Floodlight 
Floodlight ° 


“Cluster-ettes” 





Sold exclusively through electrical Y distributors. Bs87 
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Modern Lighting 


als 


COLOR COMBINATIONS of light are augmented by decorative scheme of pink, 
grey, yellow and green, plus the many shades of the hats themselves. 


Millinery Shop Combines 
Coves With Spotlights 


Several variations of cove lighting 
plus a pattern of recessed downlights 
provides an average intensity of 35- 
footcandles at face level in front of 
vanity mirrors located in the millinery 
shop of G. Fox and Co., Hartford, 
Conn. Coves are equipped with two 
overlapping rows of 8-foot T-8 deluxe 
warm white lamps, while downlights 
house 100-watt incandescent A-lamps 
backed by specular reflectors. 

Hats displayed in wall cases are top 
lighted by T-12 standard cool white 
lamps mounted in a single continuous 
strip shielded by a deep valance run- 
ning the length of these niches. 

Color is pleasingly varied, with the 
warmth of incandescent lamps and the 
two-tone fluorescent lighting plan is 
augmented by pale pink walls and ceil- 
ing, grey carpeting, yellow-green 
chairs and the multi-color millinery 
displays themselves. 


Recessed Troffers for 
Conference Room 


The Conference Room in the First 
National Bank of Chicago, New York 
City, is lighted by Curtis Alzak trof- 
fers, recessed into an acoustical tile 
ceiling on 3-foot centers. After the 
installation had been in use for four 
months the level of illumination meas- 
ured 57-footcandles on the surface 


ELECTRICAL 


of the table. Troffers are single-lamp 
units mounting 40-watt T-17 standard 
instant-start cool white lamps. Mount- 
ing height in this 28-by-16-foot room 
is 9 feet. The color scheme of the room 
combines a rose patterned carpeting, 
light grey ceiling tiles, and wall panels 
that are variously dark tan, green and 
grey. Air conditioning units and a 
smoke exhaust system are also features 
of this room. The cut-off pattern no- 
ticed on the far wall indicates that light 
from adjacent rows overlaps so that 


illumination on the conference table 


is even and shadowless. Brightness 
contrasts are of a low order, resulting 
in comfortable for those 


assembled. 


conditions 


Bank Illumination 
Provides 120-fc 
For Cashiers 


The modern lighting plan installed 
in the Westfield Federal Savings and 
Loan Association building in West 
field, N. J., provides 120 footcandles of 
shadowless illumination on cashiers 
counters, 65 fe on clerical desks and 
customers’ check counters, 60 on the 
company’s conference table, and 55 on 
the desks of investment consultants. 

The public area, measuring 56-by-26 
feet with a 19-foot ceiling, is lighted 
by four louvered panels, each panel be- 
ing 4-by-24-feet in plan, with center- 
to-center distances of 12 feet. Each 
panel contains twelve 96112 standard 
cool white lamps on 9-inch centers. 
Louver cells are 3-by-3-by-3 inches, 
white enameled. 

Immediately over the cashier cages 
is a broken row of Lighting Products 
2-lamp recessed troffers shielded in 
both directions by 1-inch cubicle cells. 
The clerical space behind the cages is 
similarly lighted, with four continuous 
rows of similar fixtures mounted on 


57 FOOTCANDLES are delivered to this conference table by T-17 cool white lamps 
mounted in Curtis Alzak troffers recessed on 3-foot centers in an acoustical 


ceiling having a height of 9 feet. 
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PUBLIC AREA of Westfield Federal Sav- 
ings and Loan building obtains 65 foot 
candles from 24-by-4-foot louvered panels 
recessed in the 19-foot-high ceiling 
Standard cool white lamps are mounted 
18-inches above bottom of louvers. (Top) 


CONFERENCE TABLE, located on balcony 
at rear of public area, is lighted by 
12-by-4-foot recessed louvered panel, plus 
continuous cove shielding single row of 
soft white T-12s. Louvers are ivory, while 
reflectors above them are white enameled 
(Center) 


CLERICAL space has average intensity of 
65-fc on desks, provided by 2-lamp trof- 
fers shielded by 1|-inch cellular louvers 
and mounted on 6-foot centers in the 
9'2-foot ceiling. Broken line of similar 
units is mounted directly over cashier 
cages in a false beam, providing 120-fc 
in this important area. (Bottom) 


6-foot centers in the 94-foot ceiling. 
Depending upon lengths of rows, lamps 
are variously 96- and 48-inch T-12 
standard cool white. This area meas- 
ures 48-by-22}-feet. 

A balcony at the rear of the public 
area serves as a conference center, 
light being provided by a 12-by-4-foot 
ivory-colored 3-by-3-by-3 inch louvered 
recessed panel backlighted by four 96- 
inch and four 48-inch T12 cool white 
lamps mounted 18 inches above the 
bottom of the louvers. In addition to 
this central panel, a cove encircles the 
balcony, shielding a continuous row of 
soft white T-12s. 

The floor beneath this balcony is 
brightly illuminated by a row of 6, a 
row of 5, two rows of 4 and a row of 
2 recessed 2-lamp white-enameled trof 
fers with louvers dimensioned the same 
as over the clerical area (1-by-1l-by-1). 

The overall color scheme includes a 
flat white acoustical plaster ceiling: 
upper walls of very light green; lower 
walls of paneled brown wainscoting ; 
central flooring of mottled tan and 
green terrazzo; carpeting, window 
drapes and blinds of varying shades of 
green, 

Lightmeter readings were taken 
after 300 hours of service. 


Luminous Geiling 
Is Foyer Feature 


The modern plant of the Revere Cor- 
poration of America in Wallingford, 
Cona., has an attractive foyer which is 
illuminated to an average intensity of 
120 footcandles by a Martin plastic 
Mariux ceiling lighted from above by 
18 rows of T12 lamps mounted on 12- 
inch centers. Each row of lamps con- 
sists of two 8-foot and one 4-foot tube, 
making a total of 360 lineal feet ot 
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Electrical Tape 
No. 33 


Resists woaoter,. oils, acids 
Dielectric over 1OOO0O volts 


TROLL % IN. XK OORT. 
‘e@«— o™ 


int 
NING & MFG. CO-.5s 


live Adhesive Tape 





New flare-edge makes opening easy! 


“SCOTCH” 33... ALWAYS 
FIRST WITH THE BEST! 


Why do more electrical men demand “Scotch” first with the best —like the new easy -opening 
Brand Plastic Tape? Because they know they flare-top can for 66 ft. x 3, in. rolls. No sharp 
can depend on top quality. They know it always edges tocut fingers. No binding between top and 
sticks tight, always has just the right amount of _ bottom. 
stretch, always handles easily and goes on fast. Stock up today! Make sure you’ve got “Scotch” 

And they know, too, that “Scotch” brand is brand on hand! 


me , 


The term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure- YF) t CH 
sensitive adhesive tapes made in U.S.A. by Minnesota Mi ng & Mfg. Co., St. Paul 6, Minn.— 


BRAND 
also makers of “S« h’” Sound Recording Tape, ‘“‘Underseal’ Rubberized Coating, ‘Scotchlite” 
Reflective Sheeting, “‘Safet y-Walk Non-slip Surfacing, "3M" Abrasives, “3M” Adhesives. General 


Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can, Electrical Tape 
- No. 33 








complies with 
modern 3-wire 
systems 


approved 3-wire 
convenience 
outlet 


scat 


impact resisting 
moulded phenolic 


\ handle 


model 151-CA 
Lamp changer 


model 3006 
Vaporproof 





now! 


M< ¢ L we 


you a complete line of 
GROUNDED 


PORTABLE LIGHTING 


completely insulated ) 


and shockproof 


———€ 





model 5025 SLRG 


You can now have the safety 

and convenience of a completely grounded 

lamp guard equipped with an approved 3-wire 
convenience outlet. The McGill 5000-G 

Series portables give you all the light you can 

use and in addition provide a ready connection for 
grounding drills, soldering irons, saws or other 
power tools quickly at the working area... 
without extra extension cords. 

McGill grounded guards are 

available with either the standard closed end cage 
and reflector or with an open end cage with concen- 
trating end lens (as pictured) to beam light — 

and rotary reflector. Other models are available with 
or without convenience outlet, switch, and 25’ to 50’ 
of red 16-3 SJT Thermoplastic cord and plug, 


model 5500-SRG 
Grounded, no outlet 
f closed end cage 
\ , model 7000-SR 
ee oof MV J Reflector and Switch 
% , 


model 650-M . 
Rubber hook handle 


all are MSGIL L eiseitine 


® 
Send for the new McGill catalog No. 49-A M¢ G ! LL 
describing the complete line of McGill 


Lamp Guards, Sockets and Switches. electrical specialties 


McGILL MANUFACTURING COMPANY, INC. 450 N. Campbell St., Valparaiso, Indiana 
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NIGHT VIEW of Revere foyer shows slanting luminous ceiling illuminated by 18 


rows of fluorescent lamps on |-foot centers 
All-glass front, natural 
red furniture and artistic plant arrangements give this area eye-appeal. 


normal waist level 
flooring 


fluorescence above the 21-by-19-foot 
floor area 

Just off the foyer is a receptionist’s 
desk, lighted by 
troffers mounting 96T12 lamps, dif- 
fused by 


two 3-lamp recessed 
glass bottom 
Iumination is 40-fe. 

Architectural interest is heightened 


corrugated 


panels. 


by the fact that the ceiling slants up- 


Intensity of 120-fc is measured at 
wood wall panels, green terrazzo 


wards from a height of 104-feet at the 
rear of the foyer to an elevation of 
12-feet at the window line. This all- 
glass front consitutes an attractive dis- 
play of plants backed by light colored 
natural wood panelled walls. Green 
terrazzo flooring and red leathered up- 
holstered chairs further enhance the at 
tractiveness of this central area. 


Difficult Lighting Problem Handled By Grenadiers 


\ maze of structural beams, air con- 
ditioning ducts and various systems of 
exposed utility piping combined to 
make the lighting of a New York City 
Wall Street wire room a difficult prob- 
lem The firm of Hornblower and 
Weeks now have an acceptable installa- 

judicious 
Grenadier 


through the 
Wakefield 

2-lamp louvered fixtures lamped vari- 
ously with 96-, 72- and 48-inch T-12s 


tion, however, 
location of 34 


x 


Fixtures are generally positioned in 
continuous rows and, depending upon 
duct arrangements, the luminaires are 
approximately 4-feet on centers. By 
suspending the fixtures on short 4-inch 
stems, lighting of the desks is surpris- 
ingly even and, by using a light colored 
natural buff acoustical plaster ceiling, 
cream colored beams and ducts, light 
ereen walls and a light tan floor cover 
ing, reflectance is of a high order. 


LOUVERED 2-LAMP FIXTURES, mounted on short stems between maze of ducts 


and beams 
wire room of this Wall Street office 
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provides average 50-fc lighting for desks and working surfaces in 





COIL SHORT 
Instantly! 


the Meter 
fells You 


the New 


Zp 
CROWN GROWLER 


@ POSITIVE—no chance for error 

© FAST—"Pinpoints” exact location 
of shorts 

@ EASY—Anyone can use it 

e@ CHECKS—Stators, &" ID up— 
Armatures, 6" te 14" dia.— 
Rotors, for loose bars 


FOR 
LARGE 


Does away with wasted time and guess- 
work of hacksaw blades or vibrating 
reed type testers. Self-contained meter 
and pick-up check each coil as it is ex- 
cited—once around armature, stator or 
rotor locates all shorts. Finds shorts 
that give too weak an indication to be 
found by other means and reveals them 
with a definite movement of the meter 
needle. Operates on 115 V, A.C. Built 
to highest standards of dependability 
and accuracy. 





F.0.B. 
WOODSTOCK, ILL. 
State or local sales 
tax extra 


I CROWN INDUSTRIAL PRODUCTS COMPANY ! 

{719 Amsterdam St., Woodstock, Ill. 

jSend —_—. CROWN Internal Growlers at 
$37.30 each. 

| CHECK ENCLOSED. A t $. 


Send on P.O. ? 
1 Send only FREE Illustrated Catalog Sheets now 














ee STATE 


Se ee Se 
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ae 
A practical 
solution... 


—where weatherproof instal- 
lations are important .. . 


—where light-weight strength 
really counts 


insist on 


Cast 


Aluminum 
Junction Boxes 


“Adalloy”, the aluminum alloy of 
high tensile strength, is rustless, of 
course. Easy to handle. 


Each of the three types illustrated is 
offered in a wide range of standard 
sizes, and specials. Available drilled 
and tapped to specifications; with or 
without mounting lugs. 


Ask for full information and prices. 
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WALL NICHE equipped with freely suspended frames and glass shelves is top 
lighted by continuous rows of cool white fluorescent lamps shielded by deep coves 


General area obtains 20-footcandles 
mounted on 10-by-10-foot centers 


illumination from Silvray Skylike units 


China Displayed by Overhead Strips 


China ts effectively displaved in G 


Fox and Company's modern depart 


ment store in Hartford, Conn., by two 


continuous rows of 40-watt standard 


cool white T-12 


fluorescent lamps 
mounted end-to-end above glass shelves 


and free-standing gold-colored wood 


58-bv-27-inch 


Irames spaced along a 
wall niche which runs the length of 
an entire wall 

The front row of lamps is shielded 
; (18-inch ) 
while the second row, mounted on an 
angle to kick light slightly towards the 


' 
by a deep plywood cove 


rear is shielded from view by a 5-by- 
11-inch structural beam. 

Intensities of 85 footcandles are 
measured on the top shelf, 75 on the 
second, 45 on the third and 40 on the 
bottom The background for this dis 
play is painted a light yellow-green. 

An average intensity in the main 
part of the store is 20 footcandles, pro 

Silvray Skylike 
with 300-watt 
These units are 


vided by units 


equipped silver-hbowl 


lamps mounted on 


10-by-10-foot centers, suspended at the 


elevation of structural beams which are 
approximately 124-feet above the floor 
level 

Since the merchandise on display 
consists of glassware and glazed china, 
the impact of illumination from the 


Uy 











CROSS SECTION through upper part of 
wall niche indicates arrangement of chan 
nels and fluorescent lamps behind beam 
and front cove 


overhead sources results in an eye 


appealing sparkle which contributes 


materially to the salability of the 
products. The free-standing nature ot 
the frames, suspended as they are with 
gaps between all sides and adjacent 
woodwork, also provides an interest 
ing optical illusion which adds definite 
showmanship to this sales area. Favor- 
able comments on the entire installation 
received from customers 


have been 


and store personnel alike. 


. SEPTEMBER, 1953 





Day-Brite “Close-up” Quality DAY-BRITE BUSINESS 
1S PROFITABLE BUSINESS 


Day-Brite is a contractor's line — de 
signed and built to cut installation 
time and help you make more money. 
When you specify and install Day- 
Brite you keep those bigger profits, 
too. Day-Brite makes satisfied, enthusi 
astic customers—the kind that recom 


mend you to other prospects instead 


of haunting you with profit-robbing 


because it makes satisfied customers ccall-backs. 


YOU'LL FIND THE DAY-BRITE 
REPRESENTATIVE IN YOUR AREA 
HELPFUL AND COOPERATIVE 


There are Day-Brite representatives in 
45 cities across the nation. If you're not 
already acquainted with your nearest 
Day-Brite representative write today 
for his name and address. You'll find 
him an experienced, competent light- 
ing man and he has information that 
can make your business better. 
* * > 
. . Day-Brite Lighting, Inc., 5402 
THIS IS A CLOSE-UP of the interlocking louver feature of die gnung, » 5402 Bulwer 
Day-Brite’s PLEXOLINE® f, Fact > Ave., St. Louis 7, Mo. In Canada: 
ay-Brite E ANE . Eac ss-wise louver i ' 

, y = pentepings “~e a = ae Amalgamated Electric Corp., Ltd., 

firmly locked into the center “V” louver and is tied at both ends Toronto 6, Ontario. 

by a steel rod. The whole shielding unit is rigid. It won't sag 

It won't rattle. Louvers will not twist or bend out of shape during 

installation or when the fixture is being cleaned or relamped 


THIS “‘CLOSE-UP”’ QUALITY FEATURE is important to you 


because it helps make installation easier, faster and more profit- 


able. It means safer profits through elimination of costly, time- DAY- BRITE 


consuming “call-backs.” Lighting Kr Nts 


DECIDEDLY BETTER 
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r new ioggle itches 


the finest 
Switches 
in their class 
... @ new, competitively 
priced line, 
designed for 
durable, positive action 
and long, trouble-free 
performance. 





showing new easy method of wiring 


/, 


v 


No. 1230 S. P. No. 1330 S. P. No. 1231 3-way No. 1331 3-way 
(with plester ears) (with plaster ears) 


New features include heavy duty 
housing with straps rivetted to bakelite 
cup large, staked binder head screws 
backed out for faster wiring, and sturdy, 
fast-acting mechanism with double 
wiping contacts 
Rated 5A.-250V., 10A.-125V. 
Toggles are available in brown or ivory 
Built to meet Underwriters Laboratories and 


| LEVITON | Canadian Standards Association specifications 


LEVITON MANUFACTURING COMPANY Brooklyn 22, New York * warehouses: Chicago and Los Angeles 
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In The News 


Winners in Lighting Competition 


Judges select prize winning entries in the First National Lighting Com- 


petition for Electrical Contractors, make 31 awards in six classifications 


HE Board ot Judges for the Na- 

tional Lighting Competition for 

Electrical Contractors, sponsored by 
Electrical Construction and Mainte- 
nance, awarded a total of 31 prizes 
and honorable mentions to lighting en 
tries submitted for this contest. Meet- 
ing in New York on Friday, August 
14, this five-man team of well-known 
authorities in the lighting industry de- 
voted the entire day to the review and 
study of the large number of entries 
submitted. 

Or the 31 awards made, 18 were 
cash prize awards and 13 were honor- 
able mentions, First, second and third 
prize awards were issued in each of 
six lighting classifications: stores, 
offices, industrial, residential, flood- 
lighting, and miscellaneous. First prize 
winners received cash prizes of $100; 
second, $50; and third, $25. Certifi- 
cates of award were also issued to all 
prize winners, and to winners of honor- 
able mention. 

Contestants from 19 states and one 
foreign country entered the competi- 
tion. 

The eighteen cash awards totaling 
$1,050 and the 13 honorable mentions 


were awarded. Pennsylvania held first 
place with a total of seven prize win- 
ners and six honorable mentions. Cali- 
fornia placed second with two prize 
winners and two honorable mentions 

The competition was open to elec- 
trical full-time em 
ployees of regularly established elec- 
trical contracting firms only. The rules 
also stipulated that a lighting installa- 
tion, in order to be eligible for the com 
petition, must have been initiated |by 
the contestant’s firm. It 
lighting competition 


contractors or 


is the first 
ever sponsored 
on a nation-wide basis exclusively for 
their em- 
It was specifically designed 
“to encourage, and to extend public 
industry recognition to, electrical con 
tractors and their employees who ini- 
tiate, sell and install outstanding light- 
ing installations, and to further the 
dissemination of meritorious lighting 
information”, Prize winning entries 
will be featured in forthcoming issues 
ot Electrical Construction and Mainte- 
nance. 

All branches of the lighting indus 
try enthusiastically supported this con- 


electrical contractors and 


pl yyees 


test, and aided in its promotion with 


anes BO Spillane 
li tlidting da 


LIGHTING COMPETITION JUDGES were (I. to r.): Richard Kelly; Everett M. Strong; Carl W. Zersen, 


Thompson; and Jos. S. Schuchert. 
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electrical contractors, As indicated by 
the wide geographical distribution of 
the 31 awards, the contest inspired new 
interest in good lighting across the en- 
tire nation, 

The contest judges were: Carl W. 
Zersen, managing director of the Chi- 
cago Lighting Institute, chairman; 
Richard Kelly, lighting consultant, 
New York City; Everett M. Strong, 
professor of electrical engineering, 
Cornell University, Ithaca, N. Y.; 
Joseph S. Schuchert, commercial sales 
manager, Duquesne Light Company, 
Pittsburgh; and Willard W. Thomp- 
son, consulting electrical engineer, 
Thompson Engineering Company, 
Boston, Mass. 

Winners in the competition were as 
follows: 


Store Lighting 

FIRST PRIZE: Edward B. 
Independent Wiring Co., 
phia, Pa. 

SECOND PRIZE: Lyle E. Johnson, 
Juneman Electric Co., Inc. Birming- 
ham, Ala. 

THIRD PRIZE: 
Rockland, Me 


Barber, 


Philadel- 


Francis E, Havener, 


Willard W 


chairman 
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AFTER THE STORM WAS OVER 


Tornado? Impossible! Not in New England! Yet, it came. And with it—disaster! 
The toll—87 dead! Hundreds injured! Thousands homeless! Power companies 
seriously crippled! Worcester, Mass., was like a city paralyzed. 


Help was urgently needed to start the tremendous task of rebuilding power lines 
and restoring service. Almost immedictely, Wesco arrived on the spot. Operating 
on a round-the-clock schedule, Wesco brought its vast electrical resources into 
the “battle for power”. In effect, Wesco became an “emergency squad” dis- 
patching salesmen to various trouble spots—determining electrical needs—round- 
ing-up material and arranging rush deliveries. Warehouses in Boston, Providence 
and Manchester were tapped to fill the requirements of the stricken area. 


So—in disaster as in the normal flow of business—Wesco service and teamwork 
stand ready to meet new challenges, new problems in the field of electricity. 
With its vast purchasing power . .. specially trained personnel . . . its huge stocks 
of electrical supplies . . . and its years of experience in the field . . . Wesco is 
especially equipped to offer your job dependable, up-to-date service. 


Whatever your electrical problem may be . . . you can count on Wesco. 


40 WALL STREET, NEW YORK, N. Y. 
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HONORABLE MENTIONS: Earl 
Pridemore, Pacific Electric Co., San 
Diego, Cal.; V. R. Knight, Califor- 
nia Electric Works, San Diego, Cal. ; 
and Eugene G. Lombard, Lombard 
Electric Co., Wauwatosa, Wisc. 


Office Lighting 


FIRST PRIZE: M. R. Minto, Mac- 
Nutt Electric Co., New York, N. Y. 
SECOND PRIZE: T. J. Reilly, Frame 
Electric Co., Pittsburgh, Pa. 
THIRD PRIZE: Frank R. Haubelt, 
Haubelt Electric Co., Knoxville, Pa. 
HONORABLE MENTIONS: T. J. 
Reilly, Frame Electric Co., Pitts- 
burgh, Pa.; John E. Cook, Inde- 
pendent Wiring Co., Philadelphia, 
Pa.; J. D. Dunlop, East Liberty 
Electrical Service, Pittsburgh, Pa.; 
S. C. Blumenthal, Jr., Blumenthal- 
Kahn Elec. Co., Inc., Baltimore, 
Md.; and Frank R. Haubelt, Hau- 
belt Electric Company, Knoxville, 
Pennsylvania. 


Industrial Lighting 


FIRST PRIZE: Wm. G. Stockhausen, 
Central Electric Co., Baltimore, Md. 

SECOND PRIZE: Wm. Hertel, Jr., 
Hertel Electric Co., Grand Rapids, 
Mich. 

THIRD PRIZE: James Maniscalco, 


Norristown, Pa 


Residential Lighting 

FIRST PRIZE: Edgar Sattes, Forest 
City Electric Co., Cleveland, Ohio. 

SECOND PRIZE: Robert Smith, Jr., 

Philadelphia, Pa. 

THIRD PRIZE: George H. Meese, 
George Meese Electric Co., Carls- 
bad, Cal. 

Floodlighting Lighting 

FIRST PRIZE: M. R. Minto, Mac- 
Nutt Electric Co., New York, N. Y. 

SECOND PRIZE: George P. Bailey, 
George P. Bailey & Sons, Bristol, 
Pa. 

-' HIRD PRIZE: Donald Press, Flood- 
Lite Service, Inc., Los Angeles, Cal. 

HONORABLE MENTIONS: Agnes 
Whitfield, McGee Electric Co., 
Clearwater, Fla. and Lyle E. John- 
son, Juneman Electric Co., Inc., Bir- 
mingham, Ala. 


Miscellaneous Lighting 
FIRST PRIZE: Fay Foster, Stone- 


burner-Verret Elec. Co., Port Ar- 
thur, Tex. 

SECOND PRIZE: George A. 
ner, Clement Co., 
Mich. 

THIRD PRIZE: Leo Stacer, Stacer 
Electric Co., Homestead, Pa. 

HONORABLE MENTIONS: Robert 
Moser, Moser Electric Co., Fort 
Worth, Tex. and two honorable 
mentions to T. J. Reilly, Frame 


Electric Co., Pittsburgh, Pa. 


Den- 
Grand Rapids, 


ELECTRICAL INSPECTORS Herman Lenk, Neil Fisher, Charles Ward and Rudolf 
Fries, who participated in a discussion of the National Electrical Code at a 
meeting of the Passaic County Electrical League. 


Electrical Industries 
Show To Be Held in N. Y. 


New electrical products that make 
living safer and easier in the U. S 
today, and many electronics-age prod 
uct developments, will be exhibited at 
the Second National Electrical Indus 
tries Show, at the 69th Regiment Ar- 
mory, New York City, September 29 
through October 2. 

More than 130 of the country’s lead- 
ing electrical manufacturers will bring 
to the show, sponsored by the Eastern 
Electrical Wholesalers Association, 
new equipment and devices that make 
the American people the greatest con- 
sumers in the world of harnessed elec- 
trical energy. 

Because of the ever-mounting use of 
electricity in homes and in industry, 
the show will be built around the theme, 
“Safety Through Adequate Wiring” 
and will launch a nationwide drive to 
bring all phases of the electrical in- 
dustry into a program aimed at pro- 
moting modernization of wiring sys 
tems. 


New IES 
Officers 


The Illuminating Engineering So- 
ciety has announced its officers for the 
coming fiscal year which begins Oc- 
tober 1, and ends September 30, 1954. 
These are as follows: 

President—A. 
Executive 


Homer Manwaring, 
Vice-President, Philadel- 
phia Electrical & Manufacturing Co., 
Philadelphia, Pa., who has served as 
IES Vice-President for the past two 
years. He succeeds Everett M. Strong, 
head of the Department of Electri- 
cal Engineering, Cornell University, 
Ithaca, N. Y., who was President for 
the fiscal year 1952-53. 

Sr. Vice-President—Duncan M. 
Jones, Eastern Canada representative 


for Curtis Lighting of Canada, Ltd., 
\lontreal, Quebec, Canada, who was 
Jr. Vice-President for the fiscal year 
1952-53. 

Jr. Vice-President—R, F. Harten- 
stein, Supt. Electric & Steam Heating 
Sales, Ohio Edison Company, Akron, 
Ohio. 

General Secretary—Marshall N. 
\Waterman, Asst. Manager Commer- 
cial Engineering, Westinghouse Lamp 
Division, Bloomfield, N. J. 

Treasurer—Kirk M. Reid, Head of 
Section, Engineering Division, Gen- 
eral Electric Company, Nela Park, 
Cleveland, Ohio. 

Directors—Two new Directors were 
elected, who will serve a three-year 
term. They are: C. C. Shotwell, Asst. 
Manager, Market Studies & Service 
Division, Philadelphia Electric Co., 
Philadelphia, Pa., and W, A. Stannard, 
General Lighting Sales Supervisor, 
Consumers Power Co., Jackson, Michi- 
gan. 

Four other 
appointed to three-year terms who 
will continue in office are: G, W. 
Beals, The Miller Company,’ Meriden, 
Conn.; Jos. S. Schuchert, Duquesne 
Light Co., Pittsburgh, Pa.; J. F. 
Whitehead, Jr., Day-Brite Lighting 
Corp., St. Louis, Mo.; and F. C. 
Winkler, Westinghouse Electric Corp., 
Cleveland, Ohio. 

Regional Vice-Presidents—The IES 
has divided U. S. and Canada 
ten geographical regions, each of 
which has its own Vice-President. 
These officers each serve a two-year 
term, with half of them being elected 
each year. The five newly-elected 
Vice Presidents who will begin their 
two-year terms October Ist are: 
Clarence J. Berry, Manager, Lighting 
Service Department, Consolidated Gas 
Electric Light & Power Co., Balti- 
more, Md.—East Central Region; G. 
B. Buck, II, District Engineer and 
Sales Promotion Manager, Rocky 


Directors previously 


into 
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ENGINEERED FUSES 
for dependable 
protection 


ROYAL-NOARK 
NON-RENEWABLE 


use them on 
EVERY JOB 


Te 
Engineering improvements in the design 
and construction of ROYAL-NOARK cart- 
ridge fuses mean that they stay cooler . . . 
give greater protection to vital equip t 
.. «ask your wholesaler 








* CARTRIDGE FUSES | 
famous ROYAL “Crystal” PLUG FUSES 
} 


AR » 
ROYAL ELECTRIC CO., INC. PAWTUCKET, R. I. | 


Pawel ~ 


Mountain District, General Electric 
Lamp Division, Denver, Colo.—Inter- 
Mountain Region; Milton B. Hastings, 
President, Powerlite Devices, Ltd., 
Toronto, Ontario, Canada—Canadian 
Region; M. J. Myers, Jr., Lighting 
Director and Industrial Engineer, 
Public Service Co. of Oklahoma, 
Tulsa, Okla.—Southwestern Region; 
and Glenn E. Park, District Manager, 
Carolina Sales District, General Elec- 
tric Lamp Division, Charlotte, N. C.— 
Southern Region. 

Regional Vice-Presidents serving 
out the second year of their two-year 
terms are: Lester C. Twichell, 
Rochester Gas & Electric Corp., 
Rochester, N. Y.—Great Lakes Re- 
gion; George J. Taylor, Day-Brite 
Lighting, Inc., New York, N. Y.— 
Northeastern Region; Walter J. Lind, 
Canadian General Electric Co., Ltd., 
Vancouver, B. C.—Pacific Northwest 
Region; L. A. Hobbs, Smoot Holman 
Co., Inglewood, Calif.—South Pacific 
Coast Region. Clarence B. Pederson, 
Illinois Bell Telephone Co., Chicago, 
[ll]. was appointed in June to fill out 
the term vacated by the resignation 
of L. B. Paist, Northern States Power 
Co., Minneapolis, Minn. for the Mid- 
western Region. 


IAEL Elects Officers 


The 18th Annual Conference of the 
International Association of Electrical 
Leagues was held at the Fairmont Ho- 
tel, San Francisco, California, August 
5-8. 

Managers of 25 electrical leagues 
(including two from Canada) from 
all sections of the United States were 
in attendance. Other conferees were 
representatives of various branches of 
the electrical industry—utilities, dis- 
tributors, contractors, dealers and the 
electrical industry press. 

In addition to discussion of subjects, 
representing various phases of promo- 
tion in the electrical industry, which 
could be undertaken co-operatively, 
there were two forums to discuss indi- 
vidual problems met with in electrical 
league operations 

The address of welcome was made 
by J. S. C. Ross, of Pacific Gas and 
Electric Company, who is chairman 
of the Executive Committee of the 
Northern California Electrical Bureau. 
The keynote address was delivered by 
R. B. Hubbard, president of the Asso- 
ciation, 

Subjects presented by speakers in- 
cluded “The Outlook—Power, Appli- 
ances, Sales Potentials’; “Retailing— 
Channels, Trends”; “The Path to 
Profit for Electrical Small Business” ; 
“Down the Stretch to Light’s Centen- 
nial”; “New Horizons for the Tele- 
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RIGHT CONTACT 


for dependable 
wiring devices 


use them on 
EVERY JOB 


‘0. 43 
ROYALOK” 


ECEPTACLES 


Sound engineering, quatity materials, and 
experienced manufacturing skill make 
ROYAL wiring devices better for you these 
three ways: 1) they're easy to wire; 2) al- 
ways dependable; and 3) long life under 
constant use. 

. . ask your wholesaler 


OYA. 


WIRE * CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 





ROYAL ELECTRIC CO., INC. PAWTUCKET, R. 1. 
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BiIDID IRE 


®@ ELECTRICAL TESTING 
@eSPEED MEASURING 


INSTRUMENTS 
INSTRUMENTS 


Gg @ LABORATORY & SCIENTIFIC EQUIPMENT 
yacaamenl Veter 


JAMES G. 


BIDDLE cCO., 


1316 ARCH ST., 


In spite of apparently good 
lightning rod or arrester protec- 
tion, lightning frequently will 
cause severe damage if high 
ground resistance hampers its 
dissipation in the earth. Lightning 
storms are prevalent in the north- 
eastern states during the spring 
and fall months. Plants in this sec- 
tion should make a thorough round 


PHILADELPHIA 7, 


ARE YOU SURE OF PROTECTION 
THROUGH YOUR GROUND CONNECTIONS? 


MEGGER Ground Tester measures low resistance 





--- ELECTRICAL 
RESISTANCE 
Reconditioning Wet Apparatus 


The bad effects of excessive moisture 
in insulating material, particularly when 
localized, are numerous. The effect most 
likely to result in failure in the early stages 
of exposure is that of low resistance paths 
which may develop either through or over 
the surface of the insulation. The likeli- 
hood of failure from this cause is increased 
by the presence of dirt and other foreign 
matter, and may occur in either organic 
or inorganic insulating material. 

If moisture has been deposited on clean 
insulation only superficially, then the heat 
resulting from the normal operating tem- 
perature of the equipment may remove 
it before failure occurs. However, the 
normal operating heat of at least some 
parts of the equipment is sometimes insuf- 
ficient to drive out moisture that has 
penetrated through surface defects. 

If moisture is allowed to remain in 
insulation, it usually—in time—causes 
corrosion of metal conducting parts, 
aggravated by the presence of chemicals 
and electric potential, thus increasing the 
danger of failure. 

In addition to apparatus which may be 
exposed to moist atmosphere, or wet with 
fresh water, there may be occasions when 
it becomes necessary to rehabilitate equip- 
ment that has been subjected to salt water. 
In such case, clean fresh water must be 


INSULATION 


used to remove all traces of salt before 
drying of the apparatus is attempted. Any 
evidence of oil or grease on the insulation 
should also be removed by using a volatile 
solvent such as carbon tetrachloride. 

Then the apparatus must be dried out 
before electrical potential is applied. 
Numerous methods and various tempera- 
tures for drying out electrical equipment 
are used, including forced hot air, ovens, 
circulating electric current through the 
conductors, or combinations of these 
methods. Local conditions and facilities, 
manufacturer's recommendations, and the 
type of equipment involved, dictate the 
method used. 


Test Procedure 

If possible, secure records of previous 
insulation resistance tests on the apparatus, 

Make short-time tests and time-resis- 
tance tests for comparison to help decide 
whether drying is necessary. If present 
readings are at all comparable with pre- 
vious tests made at or corrected to the 
same temperature, a drying-out run may 
not be necessary. 


NOTE: The above material is taken from our Instruction 
Manual—for the use of Megger Insulation Testers. Within its 
96 pages, such subjects as “Temperature Correction”, “Inter 
pretation 

interesting manner with very ample illustrations, charts 
and tables. We'll be glad to send you a copy of this manual 
without obligation. Just write on your company letterhead 


for Manual 21-J-ECM. 


and many others are discussed in a clear and 


JAMES G. BIDDLE co. 


e ELECTRICAL 
ae 2) 


TESTING 
MEASURING 


INSTRUMENTS 
ee ee ee) 


1316 ARCH STREET 
PHILADELPHIA 7, PA. 
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of ground resistance tests. Aside from the 
hazards to personnel, thousands of dollars 
may be saved in damage to electrical equip- 
ment and in loss of power and stoppage 
of production, 

The MEGGER® Ground Tester is the 
easiest, quickest and most accurate method 
of determining ground resistance. It is an 
instrument specially designed for the pur- 
vose and should be used wherever possible. 
Jirect readings are automatically obtained 
in ohms. It provides its own source of 
current—no nt hae: pl or other remote 
source required, It’s easy to carry, too, Has 
approval of the Associated Factory Mutual 
Insurance Companies. 

Don’t put it off—write today for “Ground- 
ing Electrical Circuits Effectively” by J. R. 
Eaton (Bulletin 25T2-ECM) pa Mi Biddle 
manual on “Ground Resistance Testing” 


(Bulletin 25J-ECM). 





INSULATION TESTER & 
WHEATSTONE BRIDGE 
in ONE EASILY PORTABLE 
INSTRUMENT 
Measures Electrical Resistances 
From a Fraction of an Ohm 
up to 1000 Megohms 

Affords the facility of: 


@ A Wheatstone Bridge for measuring 
conductor resistance of coils, resistors 
and circuits. 


A Megger Direct Reading Ohmmeter 
for measuring electrical insulation resist- 
ance (ohm and megohm scales). 

A Varley Loop Feature for locating 

faults on wires optional) 

This Bridge-Meg weighs only 15 lbs. and 
is completely self-contained with its own 
constant-voltage generator—no need to be 
dependent on batteries or other suitable 
test current. 


Why burden yourself with two instru- 
ments when you can have the facilities of 
two for little more than the price of one in 
one compact, sturdy case. For complete 
details and prices write for Bulletin 


21-60-ECM. woe 
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More Light with Same Power Load 


il aiemitneietean aide 
saat oer dim apy , 
‘ 

INDOOR OUTDOC 





HARD GLASS 
Won't crack due to sudden temperature changes, moisture, and 
flying insects. 


LOW MAINTENANCE 
No reflectors to clean. Higher light output maintained throughout 
life of lamp with sealed-in silver reflector. 


LOW COST !NSTALLATION 
Only simple socket required for high or low bays. Uses light-weight, 
low-cost weatherproof outdoor lamp holders. 














Send for Technical 
Bulletin 80 


SILVER 
WEATHERPROOF , REFLECT! - 
HARD GLASS INSIDE STAYS 
/ BRIGHT 
> ‘4 ALWAYS 


Reflector Weatherprov, 


FLOODLAMPS 


Manviacturers of Lamps for PROJECTION @ FLOODLIGHT © SPOTLIGHT @ MOTION PICTURE PRODUCTION 
SOUND REPRODUCTION ® AERONAUTICAL @ SPORTS LIGHTING AND GENERAL SERVICE @ RECTIFIER BULBS 


GUIDE TO 
Efficient 


Economical 


DRY TYPE 
TRANSFORMER Pree 
INSTALLATIONS @aeaceonnee 


© Built to meet latest N.E.M.A. standards 

@ Class “B” insulating moterial 

@ Ruggedly constructed for long, trovble- 
free service SIN 

@ Easy accessibility and maintenance 

@ Economical to operate 

e £ £ 4, to es! 

@ Manufactured by pioneers of dry type 
transformers 

@ Serving leading industries and govern- 
ment installations 

@ PROMPT DELIVERIES — Most sizes direct 
from stock 








PRECISION 
Air-Cooled 


TRANSFORMERS 


GLE AND 3 PHASE 
1, TO 1000 KVA 








ALL VOLTAGES 

Special Transformers © Isolating 
Transformers ¢ Saturable React- 
ors @ Regulating Transformers 
Rectifiers © Electronic Devices 


« Street Lighting 








PRECISION 
TRANSFORMER CORPORATION 


660 W. Grand Ave. ¢ Chicago 10, Ill. 
SEeley 8-2740 


wR 
ITE FoR CATALOG or send 


s 
Pecifications for pr 
ices 
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TO GOTHAM for the NISA get-together 
went C. R. Durand, H. N. Crowder Jr. 
Co., Allentown, Pa., and George R. Lock- 
wood, Lockwood's Electric Motor Service, 
Trenton, N. J. 


vision Industry”; “Electrical Week in 
Michigan”; “Legal Aspects of League 
Operations’; “Room Coolers Are 
Hot”; “What We Know About Elec- 
tric Air Heating” and “Adding Busi- 
ness Through the Open-end Mort- 
gage”, 

The above subjects were dealt with, 
respectively, by George C. Tenney, 
president, McGraw-Hill Company of 
California, San Francisco; Kenneth 
L.. Hampton, manager, Valley Elec- 
trical Supply Company, Fresno; Rich- 
ard M. Oddie, director, Small Business 
Advisory Service, Bank of America, 
San Francisco; W. H. Robinson, Jr.; 
advertising and promotion, Lamp Divi- 
sion, General Electric Company, Cleve- 
land; Robert S. Bell, executive vice 
president, Packard-Bell Company, Los 
Angeles; Kent P. Stiner, engineering 
coordinator, BullDog Electric Prod- 
ucts Company, Detroit; Walter J. 
Walsh, attorney, San Francisco; W. 
H. Ejichelberger, vice president in 
charge of merchandising, Philco Cor- 
poration, Refrigeration Division, Phil- 
adelphia; Edwin Fleishman, consult- 
ing engineer, San Francisco, and 
Charles Wellman, executive vice presi- 
dent, Glendale Federal Savings and 
Loan Association. 

Among the special features was a 
luncheon address on the subject, “In- 
dustrial Development of the West” by 
O. R. Doerr, vice president, Pacific 
Gas and Electric Company, and an 
address at the annual banquet by R. R. 
Gros, manager, publicity and advertis- 
ing, Pacific Gas and Electric Company, 
San Francisco, on the subject, “Free- 
dom Is Never Free”. 

Subjects discussed at the forums 
included electrical industry shows, con- 
tractor services programs, electrical 
buyer’s guide, 4-H project for electri- 
cal safety education, air conditioning, 
television servicing and others. 

On Saturday morning, August 8, 
officers and members of the Board of 
Governors were elected for the year 
1953-54 as follows: 
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THERE’S AN 


(OZ BUSHING ) 


FOR EVERY JOB | - 


g 
4 
if 9 


TYPE "B" ~ E Strongest insulating bushing 
, available! Exclusive 
design permanently locks 


insulation into casting. SY 


Same as proven Type ‘“B" \a at 
with lug for quick, positive o on d 
ground connections. Set : . 
screw in casting facilitates 
positioning. Finest, high-strength, all- 
Bakelite insulating bushing. 
A top quality bushing— 
competitively priced! 


All-Bakelite bushing with 
male thread for insulation of 
exposed cables passing 
through holes in metal boxes 
or troughs. 


Over 35 years of specialized 

experience in the design and 

manufacture of conduit fittings 

is behind the complete line of O.Z. insulating TYPE “A" 
bushings. Whatever your insulating bushing problem, 

you can be sure there is an O.Z. design to fit your 

application perfectly. Buy O.Z. bushings from 

your local electrical distributor. 


TYPE “BB” 


Representatives in all principal cities 
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President—A. L. Maillard, Indian- 
. . . and the apolis; Vice President—H. E. Cook, 
FLOODLIGHTS Detroit; Treasurer—E. J. McGinnis, 

THAT GO Cincinnati ; and Secretary—A. H. Kes- 
WITH THEM sler, Minneapolis. 


HEADQUARTERS ante tae ae 
for HINGED AND RIGID POLES gon bea qcog tae 


750-1000-1500 S. £. Strunk, Cleveland; Division 

4 WATT ENCLOSED It1I—D. E. Rosenthal, Omaha; Divi- 
FLOODS Sag 

sion IV—G. L. Logan, Los Angeles ; 

ivi V—J. F. Mowat, To- 


Nowhere else can you and Division 
find a greater assem- ronto. 
blage of Poles than in The i diz ac ‘de R R 
— . » immediate past president, R. B. 
the REVERE line. . ; agg wie 
ei l{ubbard of Denver, will serve as an 
New building pro- 300 to 1500 WATT advisory member to the Board. 


grams are your oppor- ELIPTOR FLOODS “e ¢ 
tunity to capitalize on O. C. Small, manager of the Business 


this profitable busi- Development Department of NEMA, 


ness... and it leads 
is ctaee toediads was reappointed corresponding é 


sales. tary. 





Be prepared to book 8 and 20 in. REAR 
orders for Ventilated MS ERVICE FLOODS 
Flag or Service Poles 
for venting oil tanks— 
Rigid and Hinged 
High Mounting Poles NISA Shop Celebrates 
for Sports, Industrial, 

Service Station and i 

Commercial Lighting 300 to 1000 WATT 50th Anniversary 
Projects. ENCLOSED FLOODS 








; The New England Machine & Elec- 
Write for selling data. a tric Company, Pawtucket, R. 1., re- 
cently held “open house” for its cus- 











Niieeeeet tomers, friends and suppliers, in ob- 

REVERE ELECTRIC MFG. CO. «A ee ge hy ENDOVAL"” servance of its completion this year 
INDOOR & OUTDOOR LIGHTING FOR EVERY NEED METOMINAIRES of 50 years of service to industry. 
Founded in 1903, the firm has pio- 
neered in electrical construction and 
A. Journeyman’ 5 Tool, built to stand up under motor repair work through the years. 
Founder of the firm was Frederic 

W. Smith who, in 1903, formed his 

smote on a Contras or estos own electrical company and entered 
into a partnership with Arthur Sisson, 
machinist, to set up the firm name 


1907 the 


which is still in use. In 
fp a —~ ———~ partnership was dissolved and the firm 











with built-in 


R 
super» 


blower 


became a corporation with Mr. Smith 
as president and treasurer, which posi- 
tion he held until his death in 1942. 
In a new location not far removed 
from the original basement shop, the 
firm now embraces an electrical con- 
struction department, a complete mo- 
tor repair service, and an electrical 


supply business. In 1945, the company 
Ws Zan LL / tool in your kit also opened a branch in Westerly, 
R. I., as a convenience to its growing 
list of customers in western Rhode 


slz Z Ss am C ic 
@ NO STARTING HOLE NEEDED...Simply place guide next to Cutingooening incot foor | and and southern Connecticut. 
“ ” ing in less than 3 minutes — 0 as 
material and “‘rock”’ tool into an upright position. ees na ——- From the firm s beginning wt ha 
@ CUTS RIGHT THRU IMBEDDED NAILS . . . wood, plaster, iron . a been active in electrical construction 
pipe, sheet metal, “‘Transite’”’ and most other materials— work of all kinds. Its electrical crews 
even in cramped quarters. have wired most of the important tex- 
@ FITS ANY HEAVY DUTY 4” or %”" DRILL...as easy as changing tile mills and other industrial plants 
bits! Overall length only 10%”; weight only 3 lbs. 6 ozs. , in Rhode Island. As it built up its 
@ ANTI-FRICTION REPLACEABLE BEARINGS—BUILT-IN BLOWER... ll 
Blower keeps tool comfortably cool even under continuous ce: elena cileeieiaal : 
use— blows dust and chips away from cutting line. All fric- was awarded electrical construction 
tion surfaces are of “‘Oilite,”” phosphor bronze or high speed contracts in other New England states, 
bearings. All wearing parts are replaceable. including Connecticut, Massachusetts 


Write for Bulletin No, Y-9. and Maine. During the first two 
decades of the company’s history elec- 


R.C.S. TOOL SALES CORPORATION sorties, nines | trical construction accounted for a 
Federal Procurement Officials will find Super Sows listed in Federal Supply Schedules, Class 40 Materials. major part of its business 


a? A \ Fits any heavy duty \" drill saws any material 


— 


reputation for quality workmanship, it 
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“With Westinghouse transformers 
we don’t worry about costly shutdowns!” 


A heat-treating furnace located in a crowded pro- 
duction area at Marlin-Rockwell Co. needed 
economical and reliable power close to the load. 
Mr. Merville Pineo, Engineer in charge of main- 
tenance, made this statement— 

“Any transformer failure would be extremely 
costly to us,’inasmuch as it would shut down the 
furnace. We've had no power breakdown with 
Westinghouse transformers. I have a high 
regard for Westinghouse transformers be- 
cause of their dependability and minimum of 
maintenance requirements. During routine 
checkups, we’ve found they’re easy to get 
into... and you'll never find a maintenance 


engineer who will complain about that!” 

On-the-spot power was possible with 
Westinghouse dry-type transformers because 
they are small and light enough to be mounted 
on an overhead platform. Long, high-cost 
secondary runs are eliminated—valuable floor 
space saved. 

Westinghouse dry-type transformers may solve 
a problem of yours—at impressive savings in 
installation and maintenance. Call in your 
Westinghouse representative—he'll be glad to 
talk with you. Or write for booklet B-5812, 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-70667 


you can BE SURE...1¢ 115 ome 


Westinghouse (W} 
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exerit Costly | Burnouts 


VAP-OIL-TITE 


Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 





wry 
Wg , 


PORTABLE 


ty 


These Electrical Contractors, from all over the 
country, tell us their biggest jobs are installed 
without manufactured ells. Everything is bent 
at considerable savings because only TAL 
“ONE-SETTING” BENDERS are used: 


e EDW. P. ALLISON & CO., 
Chicago, Ulinois 


EVANS ELECTRICAL 
CONSTRUCTION CO., 
Kansas City, Missouri 


HATFIELD ELECTRIC CO., 
Indianapolis. Indiana 


MAGAW ELECTRIC CO., 
Milwaukee, Wisconsin 


MILLER ELECTRIC CO., 
Jacksonville, Florida 


SANBORN ELECTRIC CO., 
indianapolis, Indiana 


YOU. too, can earn bigger profits by reduc- 
ing =p to 80% the number of elbows and 
couplings otherwise needed. 


ORL ORR LT 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
3%” to 2”. Write or wire today 
for bulletin #MT-104 giving 
types, sizes and prices. 


SIMPLET bites COMPANY 


1600 Potor Chicage $1 ‘ 


1 Pork P ° New 





. THINWALL or RIGID aly: 


FASTER 








Save on cutting, 
ling. With a Tal Portable Bender you 
can make any degree bend in ONE 
SETTING WITHOUT SHIFTING THE 
CONDUIT. 


threading and instal- 





Portable hydraulic benders for rigid conduit to 
Small 
combination hand-operated bender for both 


5” and thinwall conduit, 1°—2" ... 


rigid and thinwall conduit, 42°—%”", 


Tal Bender, '"« 


WRITE FOR 
THIS FREE 
BULLETIN 


Dept. 23 Bunty tay aes 
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| TAKING ADVANTAGE of o session break: 


at Minneapolis conference, electrical con 
tractor Leonard Lien, Worthington, Minn., 

with Harold H. Hanson, Mid-S Sota 
Electric and Plumbing Co., Wadena, Min- 
nesota 


visits 


Guiding the destiny of New Eng- 
land Machine & Electric Company 
today are three young top officers who 
have jointly served a total of 80 years 
in the business. Alfred Elson, Jr. 
retary of the firm since 1927, became 
president and treasurer in 1942, when 
Mr. Smith died, In this capacity he 
handles all financial affairs and serv- 
and supervises the inside 
work of the motor repair de- 
partments and machine shop. AI- 
fred H. Sparn is vice-president, 
and the 
struction department 


» $CC- 


ice policies, 


shop 


electrical 

which today 
two-thirds of 
Walter L 
also vice-president, 
including 
England Electric 


supervises con- 
ac 
the 
Kelley, 
super- 
for the 
Supply Com- 


counts for about 
company’s business. 
Jr. is and 


vises sales, those 
New 
pany. 

The 50-year 


land Machine 


one of 


New Eng 
Company is 
continued growth and expan- 
tribute to its founder’s 
at the turn of the 
and to his faith in the future 
of electricity. insist 


history of 
& Electric 


sion. It is a 
arsightedness back 
cuntury, 
Because of his 
and 
reputation 
was on rooting from the start 
New Machine & Electric 


Company’s officers and employees ane 


ence on quality workmanship 


reliable service, the firm’s 
solid 


England 


great tradition of whic 
the elect ~l 
proud 


carrying ona 
thev and 
7 


Wel ne 


industry 


New Electrical 
League Formed 


The Electrical League of Lynchburg 
formed in Va 
in August, ranizational 
dinner meeting held for that purpose. 
In attendance 


was Lynchburg, early 


during an org 


were representatives of 
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Meet all 


> . 
w 


electrical “specs” with | Y- 


Uy, de 


<2 


oat 
Wr. 

S 

. as 


“~ 


re. teed p te OQ 


Youngstown Buckeye Conduit® 


~ 
=~ 
Oe” 


AQAAAaE 
e 


4 CONTRACTOR TELLS : LISTEN TO THIS CON- 

WHY HE’S FOR BUCK- ~ SULTING ELECTRICAL 

EYE: “When wiring Ps ENGINEER: “Only full 

homes, I refuse to take A weight standard threaded 

short cuts. That’s why I rigid steel conduit is ap- 

use Youngstown Buckeye rigid steel proved by the Code as moisture, dust 
conduit. That’s the conduit approved and explosion proof for use in haz- 
for all types of building construction ardous locations. That’s why I al- 
and occupancy—for tomorrow’s de- ways specify Youngstown Buckeye 
mands as well as today’s. Buckeye conduit. In addition, I find that the 
gives wiring complete protection. strength and permanence of Buckeye 
Home owners like to know that.” conduit is appreciated by builders.” 


Youngstown manufactures full weight standard threaded rigid steel conduit 
from start to finish. This assures better steel and consistency of quality in 
manufacture. Only top grade steel gives complete long term protection. When 
you buy or specify Youngstown Buckeye conduit, you know you're meeting 
all construction requirements. 


Shipments of Buckeye rigid steel conduit are now being made from our conduit 
mills at Indiana Harbor and Youngstown. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY “srr lces __ Sovsstows 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office-500 Fifth Avenue, New York 
COLD FINISHED CARBON AND ALLOY BARS - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - PIPE ANI 
18.0) :20) 7-0: an 2: 1@)0) 0] Os bur @1 ©). 0010) Ut | 51 @) Baan) » & 9 8 Be) ae 2 ©. 0. re «7.8 st) RAILROAD TRACK SPIKE: 
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This Booklet Shows You How Your Company Can 


SAVE 83% ON BRUSHCUTTING COSTS! 
; eu ls 


4 ere is . . 
Le et Ue with amazing, power-driven 
i) Ww, 


y “a A 





wi RUSHIMA SIER. 


THE SAFE, EFFICIENT METHOD OF 
MAINTAINING RIGHT-OF-WAY CLEARANCE 





ONE MAN ACCOMPLISHES THE WORK OF 
hi 6 wanp-curters! 


Hundreds of American industries are showing big savings with the 
Brushmaster Saw. It cuts brush from matted grass to saplings 4” in 
diameter or over, including vines, honeysuckle, thorns, etc. It's sofe 
. . . Operator can not come into contact with saw blade! It's mobile 
. . . goes anywhere a man can walk .. . operates freely from right 
to left, close to ground or overhead! Vibration-free, clutch-controlled, 
positive drive. 


FREE! This colorful booklet tells BRUSHMASTER SAW, INC. 

how machine magic has made all 97 EMERALD ST., KEENE, N. H. 
previous methods of brushcutting Subsidiary of Harrington & 
obsolete. Send for it today. Richardson, Inc., established 187 1. 


Manufactured and sold in Canada by H&R Arms Co., Lid., Montreal, Canada 





For Durable Installations .. . 


USE G-E METER SOCKETS 


e Baked-on aluminum Glyptal ® for long life. 

@ Tin-plated bronze terminal clips for low- 
resistance contact. 

® Stainless-steel ring to reduce corrosion. 

Contact your nearest G-E sales representative or write 

General Electric, Schenectady 5, N. Y. 601-90 


There’s a G-E Meter Socket for Every Application. 


GENERAL @@ ELECTRIC 


OFFICERS for the newly formed Lynch- 
burg (Va.) Electrical League are: L. R 
Lipscomb, Lipscomb Electric Co. (right), 
president; Vernon B. Goff, Goff Electrical 
Co. (center), vice-president; and Earl R 
Driskill, Appalachian Electric Power Co., 
secretary-treasurer 


the various groups in Lynchburg hav- 
ing an interest in any or all of the 
local electrical activities of that area. 

Chairman for the organizational 
meeting was William R. White, man- 
ager, Virginia Chapter, National Elec 
trical Contractors Association, Inc., 
of Richmond, Va., who is also active 
in the Electrical Leagues of Rich- 
mond, Alexandria, and Norfolk, Vir- 
ginia. 

Guest speaker for this meeting was 
Berlon C. Cooper, Eastern Editor 
Electrical Construction and Mainten 
ance, who discussed the desirability of 
cooperative effort to promote the elec 
trical industry and stressed the im- 
portance of the electrical contractor in 
such activity. 

It was voted unanimously to form 
the Electrical League of Lynchburg, 
to provide an association of the elec- 
trical industry in that area which will 
promote the best interests of the in- 
dustry and take an active part in all 
local electrical programs and activi- 
tres. 

The newly formed league elected 
officers for the first year as follows: 
L.. R. Lipscomb, Lipscomb Electric 
Co., president; Vernon B. Goff, Goff 
Electrical Co., vice-president; and 
Earl R. Driskill, Appalachian Electric 
Power Co., secretary-treasurer. 

A five-man board of directors was 
elected to provide guidance to the 
League’s activities. Members of this 
board are: F, M. Cloyd, Appalachian 
Electric Power Co. (utility); Harry 
Haga, Harry Haga Co. (appliance 
dealers); H. C. Hubbard, Hubbard 
Electric Co. (electrical contractors) ; 
IL. M. McGhee, Mid-State Electrical 
Supply Co. (electrical distributors) : 
and G. M. Perry, Wiley and Wilson 
(consulting engineers). 

Special tribute was paid to H. C. 
Hubbard, electrical contractor, for his 
efforts and initiative in stimulating 
interest with his fellow contractors 
and others in the formation of this 
new venture in electrical cooperation 
in Lynchburg. 
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Here’s new economy ... new speed in construction fastening! The 
Remington Stud Driver joins wood or steel sections to concrete or 
steel surfaces in seconds . . . easily sets as high as 5 studs a minute. 
Powerful 32 caliber charges drive studs arrow-straight. The tool’s 
light weight—only 5!5 pounds—simplifies handling wherever studs 
are needed. 


New guards for specific uses now make the self-powered Remington 
Stud Driver more versatile than ever. These attachments take all 
the guesswork out of stud location . . . assure fast, accurate fastening 
for every job. Illustrated are just 4 of these special guards. For full 
information about the complete line and about the Remington Stud 


mo Of Quads 
mplete ine — 
Aco p for Sp al app lieations 





Guard for 
Structural Channel 


Guard for 
Switch, Utility 
and Outlet Boxes 


Listed & Approved by Underwriters’ Laboratories, Inc, 


“MAIL THIS COUPON TODAY 


Industrial Sales Division, Dept. BCM-9 
Remington Arms Company, Inc. 


: Guard for 
"*Unistrut’’ Sections 


939 Barnum Ave., Bridgeport 2, Connecticut 
Guard tor 
Conduit Clips Please send me my free copies of the new booklets show 


X how I can cut my fastening costs. 


“If It’s Remington—It’s Right!’’ Name___ 


Position __ 


Remington ie nee 


Lee OEE EERE ESSE EEE OSES EESSEEESEEEEEEEEEESESESEES 


Dew www ns cece cceeeseesesest 
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| Cooperative Promotion 
HANDY in ticur spors:  Peameets Leuaubed by 


Prest-O Lite yee | Gathers 


Trade-Mark “or ‘9 
pence, Full Power Ahead” is a cooperative 


Sa i ri o | @) U T F t T LAG Ad promotion program developed by Ana 

T Lf iN ' conda Wire & Cable Company as a 
contribution to the electrical industry's 
counterattack against obsolescent wi: 
ing. The program has been worked up 
to benefit electrical contractors, elec 
trical distributors and utilities “to pro 
mote and provide for extended use of 
electricity on the farm, in the homie, in 
small industry, and in commercial en 








t terprises.’ 
Pais + Anaconda says there is a multi-bil- 
lion dollar wiring modernization mar- 
ket ready and ripe to be divided among 
alert, aggressive electrical contractors 
Conservative estimates of average ex 
penditures for rewiring private homes 
place the average-per-job at better than 
$100, and the average for industrial 
and commercial wiring modernization 
runs into four figures. 

A “tool kit” contains everything the 
contractor needs to build home rewir 
ing, farm rewiring and industrial and 
commercial rewiring business, includ 
GET IT FROM YOUR LINDE JOBBER ee es 


The brochure shows the simple, 
The term “Prest-O-Lite’ is a registered trade-mark of Union Carbide and Carbon Corporation. step-by-step way each greup—contrac 


Prest-O-Lite Torches average less than 12 in. long, weigh under 13 
ounces. Precisely controlled flarne heats only the work. 


With the four different sized stems and soldering iron in this 
outfit, you can handle any job from the heaviest soldering down 
to finest instrument work. The stems and soldering iron are 
instan interchangeable on a common handle. No wrench is 
needed. Every assembly is small, compact, light, and easy to 
handle in any location. See your LINDE Jobber today for de- 
tails. Or write LINDE AIR PRODUCTS COMPANY, a Division 
of Union Carbide and Carbon Corporation, 30 East 42nd Street, 
New York 17, N. Y. In Canada: Dominion Oxygen Company, 
Limited, Toronto. 


tors, distributors and utility companies 
—can organize cooperatively in the 
We build them . . . with mod- interest of better business all around, 
ern materials and engineering including necessary information on 
techniques .. . plus up-to-date how to finance wiring modernization 
design . . . based on years of work by property improvement loans 
experience. insured under “Title I” of the National 
Housing Act; direct mail samples, etc 
The only expense to users is postage on 
Here is a typical air-cooled 500 KVA three mailings going to the target 
class B type. 80°C Rise. 3 phase 4160 groups. Also included are instructions 
Delta Primary + 212% full capacity taps. on ordering, imprinting and mailing 
240x480 Delta Secondary. Available campaign literature with suggestions 
from 30 to 2500 KVA with voltages from on compiling lists and Jollowing 
2400 to 15 KV. through on inquiries. 





* if you think this is just an advertising adjec- 
tive we invite you to contact us—we will tell 
you who buys Magna- 
tran--the better trans- 
formers ... and if you 
want, show you how 
we build them. 


Distribution Transformers 


Dry Type) DRY TYPE 


Indoor or Out- 
Closed door (3 KVA to 15 
® KVA Air-cooled) 


Meets Standards 


of AIEE-NEMA 
= AS RS IEA AE E.R MI oe RAR 


MAGNATRAN INCORPORATED J. K. SCRIMGEOUR, Scrimgeour Electric 

WRITE FOR TRANSFORMERS AND ELECTRICAL EQUIPMENT Co., Worcester, Moss.; M. L. Schmitt, 
DETAILS Walter Garlick, Jr., President Springfield, Mass.; and M. J. Doyle, 
246 SCHUYLER AVE., KEARNY, NEW JERSEY Scrimgeour Electric Co., attended the 

NECA District No. 1 convention at Gro- 


A». NAME SYNONYMOUS WITH EXPERIENCE ton, Conn. 
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Silicone coat on new G-E 
Rapid Start lamps helps 
them start quicker 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Moisture in the air can make a fluores- 
cent lamp slow to start. The wet film 
that condenses on the lamp is a good 
enough conductor to detour some of the 
electricity needed for proper starting. 

General Electric has tailored a “rain- 
coat” that stops this. It’s made of 
silicone and breaks up the wet film into 
tiny droplets, leaving dry areas that in- 
terrupt the electrical contact. Less cur- 
rent is stolen. Starting is quicker, surer. 

We call the coating Dri-Film*. The 
photo above shows the difference it 
makes. Moisture breaks up into drop- 


lets on the Dri-Film* lamp, forms a 
smooth coating on the ordinary lamp 

You get Dri-Film* on G-E Rapid 
Start lamps. It’s invisible, won't rub 
off, helps assure you all the light you 
pay for. Many leading manufacturers 
have designed lighting fixtures to use 
Rapid Start lamps and their special 
Rapid Start ballasts. You expect the best 
value from G-E fluorescent lamps. 
Here’s another reason you can. 

For more information, write General 
Electric, Department 166-EC-9, Nela 
Park, Cleveland 12, Ohio. 


*Keg. U. 8. Pat. Off 


You can put your confidence in 
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PROTECT ALL 
“NAKED BULBS” 











Jiffylite 


For better, safer, more economical overhead lighting, protect all 
‘naked bulbs” with Jiffylice . . . the newest lighting idea in years! 
iffylite Reflector has a 2 piece plug and socket; lamp screws into 
jigvlie, Jiffylitce screws into outlet. Eliminates danger of acci- 
dental lamp breakage. Permits use of lower watt lamps because 
the Titanium “whiter than white’ inside finish reflects all light 
from the lamp. Lifetime porcelain enamel inside and outside . . . 
fused to sturdy steel shell. Available in 10 inch and 12 inch 
diameters. Order Jiffylite Reflectors from your jobber; write 





direct for folder 











LOCK CABLE SAFELY, SECURELY with 


BEFICIENCY Gable Strain Clamps 


without Strain or Damage 


. . « withstands direct pull of 17,000 pounds 


Emetoney Sette wel, Clamps Lea cable safely and 1/0 to 1,500,000 c.m. Three clamp sizes cover all 
securely without possible strain or damage. “‘H"’ con- ; 
struction of clamps and high ridge across center of cable sizes. Furnished with eye or clevis, for AC or 


cable prevents cable from slipping. Takes cable from DC service 


Write for Catalog 38-A 


1953 Electrical Code 
Approved by ASA 


The American Standards Associa- 
tion, on August 7, announced approval 
of the 1953 Edition of the National 
Electrical Code as an American 
Standard. ASA designation for this 
Standard is Cl-1953 and the Univer- 
sal Decimal Classification number is 
UDC-614.825. 

The approval of this Standard re- 
flects its preeminent position in the 
field of American Standards and 
proves the worthiness of the ettfort 
towards uniformity in the pursuit of 
safety regulations. 

The 1953 edition of the National 
Electrical Code will be published by 
National Fire Protection Association, 
60 Batterymarch St., Boston, Mass., 
and National Board of Fire Under- 
writers, 85 John St., New York City. 


Construction Contract 
Awards Rise in July 


The lagging construction boom has 
taken a one-month sprint that will 
bring activity in the months ahead, ac- 
cording to F. W. Dodge Corporation. 

The July total of construction con- 
tract awards in the 37 eastern states 
as added up from the Dodge Reports 
were the highest of any month this 
vear. The grand total was $1,793,342, 
000, compared with $1,115,509,000 in 
June and $1,511,285,000 in July 1952. 

Contributing to the July rise were 
the highest monthly awards for com- 
mercial buildings and for educational 
and science building ever recorded 
since Dodge started to compile con- 
struction statistics in 1919, 

Even the residential classificatio1 
which had shown weakness for some 
time came up with $653,407,000 re- 
ported. This was the second highest 
residential month this year, surpassed 
only by April with $673,887,000 

The nonresidential building total ot 
$764,393,000 contained awards of 
$200,133,000 for commercial buildings 
$176,418,000 for educational and sci- 
ence buildings, and $206,702,000 for 
manufacturing buildings. 

Heavy-engineering totaled $375.,- 
542,000, almost double the preceding 
month’s figure of $193,195,000 and 
about 10% greater than the $340,521,- 
000 recorded in July 1952. 

July brought the Dodge  seven- 
month total to $9,701,180,000, up 5% 
over seven months of 1952. The seven 
months totals by classifications were: 
nonresidential, $3,716,424,000 or 14% 
above seven months of 1952; resi- 
dential, $3,911,903,000 or 1% less; and 
heavy-engineering, $2,072,853,000, up 
1%. 
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How to speed Aydjisut:- mil 


ENCINEEREO 


connectors 


With T & B 2020 connectors you can substantially 
reduce the time it usually takes to wire boxes and 
hook up portable cords using ordinary 

locknut-type connectors. 

Just an easy finger squeeze — that’s all it takes 

to snap a T & B 2020 connector into the box. 

Deep body grooves hold the connector in 

14-inch knockouts while the one-screw 

tightening clamp grips the cable tightly 

without damage to insulation — there are 

no loose parts to handle . . . no locknuts 

to lose. 

The wide-range adjustability and 

smooth, firm grip of the T & B 2020 

connector cable clamp makes it ideal 

for use on portable cords and 

small-diameter, plastic-sheathed 

cables as well as standard non-metallic 

sheathed cable in sizes 14-2 to 10-3; 

2 or 3 wire. The 2020 connector 

is fully approved by the 

Underwriters’ Laboratory. T&B 2020 CONNECTOR 
For complete details send for non-metallic sheathed cable 
for descriptive folder. 


Installs fr , . , ; ~— 
_ Designed for installation from either inside or 


0 U T 6 | D is outside of the box, the patented T & B 2020 connector 


is particularly well-suited for work in old 
OR buildings. Working from the inside eliminates 
INSIDE much of the damage often done to adjacent 


floors or walls... you keep costs to a minimum, 


“ 1-32 
a junction box. 


AS 
LOOK FOR THIS SIGN— ([Llgulai.t. 3 IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It’s our way of assuring you the service and savings 
of a friendly local source. Call him for all your electrical needs 


THE THOMAS & BETTS CO. 


INCORPORATED 
34 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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ig [ fenele Pie 
AS A CORKED BOTTLE 


Moisture cannot penetrate the one-piece Neoprene body of 

a JOY electrical plug . . . when engaged, even its contacts 

are enclosed in a protective Neoprene housing through the 

cork-like action of JOY'S famous water-seal. Permanently FREE 
vulcanized to cable, it cannot crack . . . won't lose its shape 

. . . and requires no special considerations to insure a long 

life of useful service. A favorite since ‘26, JOY electrical 

connectors are now available in styles and sizes for 
nearly any portable electrical power transmission need. 
Why risk electrical misfits when the best actually costs 
less,in the longrun? Write for full details including 
literature today! 








ELECTRICAL 
connecrons 











MORE THAN 100 YEARS OF ENGINEERING LEADERSHIP 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, P NNSYLVANIA 


ANADA 1. MANUFACTURIN MPANY AMADA) | A NIAR 





M.E. 152.1 


<= shucthe.NEW Addiction 


to the 


>= A [nTER-[aric. 





TIME SWITCH FAMILY 


/ 
SERIES 1670—for 


Timings of 5 to 60 Minutes 


Each ‘‘on-off*’ cycle can FOR THE FIRST TIME .. . a time switch that provides multiple 
te ae = “on-off” cycles—each independently adjustable for settings of 


60 minutes. from 5 to 60 minutes... AND... from 1 to 12 “on-off” 
operations a day—every day! It's the NEW Inter-Matic Series 
T1670 Time Switch. 





Snep-out mechanism 
Secy -te-set diel vil Ideal for control of Industrial process timing, commercial refrig- 


t f i f in- 
Serwerd end turn eration defrosting, motors, ventilating systems, fans, lawn sprin 


kler systems, automatic poultry feeders, and other equipment 
Front-mounted motor requiring intermittent operation of one hour or less. Set the 
for visual observation switch to operate 5 minutes in the morning—20 minutes at noon— 
1 to 12 trippers on 45 minutes at night . . . or any other combination, all on one 
the same diel time switch. 
Easy to install—extra Write for complete details—ask for Bulletin No. 93-B 
room for wiring Other models available in a complete line. 


INTERNATIONAL REGISTER COMPANY 
2624 West Washington Boulevard, Chicago 12, Illinois 


[NTER-JMATIC,. TIME SWITCHES 











Employment 
Sets Record 


More Americans were working in 
August than ever before and fewer 
were unemployed than at any time 
since the end of World War II, the 
Department of Commerce has_ ri 
ported. 

It said August employment reached 
a record 63,408,000, and unemploy 
ment declined to a postwar low of 1,- 
240,000, a level that officials considered 


close to a bare minimum. 


“Only 1.9% of all civilian workers 
were out of jobs this August as com- 
pared with 2.5% a year ago,” com- 
mented Robert A. Murray, acting Sec- 
retary of Commerce. “Thus, with a 


| current labor force of 65,000,000, un- 
| employment is barely over the one mil- 
| lion mark,” 


The figures showed 308,000 more 
people working in August than in 


| July, due to a pick-up in commercial 


and industrial hiring, which more 
than offset a seasonal decline in farm 
employment. 

Employment in factories, stores and 
other businesses climbed to 56,134,000 
from the 55,492,000 estimated in July. 

The previous postwar wunemploy- 
ment low was as 1,284,000 in October, 
1952. In August last vear the figure 
was 1,604,000. 

On the other hand farm employ- 


| ment dropped to 7,274,000, about 250,- 


000 under the July total and 650,000 


| below the June peak 


NISA News 


The 15th Annual Convention of the 
Southeastern Chapter will be held 


| Oct. 22-24 at the Henry Grady Hotel, 


Atlanta, Ga. J. Arthur Turner Jr., 


| Tampa Armature Works, Tampa, 


Fla. has been appointed program 
chairman. L. deLoache, Cleveland 


| Electric Co., Atlanta, is chairman of 


the publicity and printing committee, 


| and T.L. Thompson, Bearden-Thomp- 
son Electric Co., Atlanta, is in charge 


of advance registration. 
e + o + 

King Coal Chapter moved into St. 
Louis territory for its July 15th 
meeting, touring the St. Louis Post- 
Dispatch building in the early after- 
noon before moving across the street 
to the Hotel Jefferson for a business 


| meeting. Dinner for members, wives 


and guests was held at the S.S. Tahiti, 
a restaurant in St. Louis County, after 
which the group attended St. Louis’ 
famed outdoor Municipal Opera. 
* e o o 
One would think the New York 
Metropolitan Chapter would take a 
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You get ALL these Features 


Reserve Power—for the extra- 


tough job. 
Powerful, Continuous-Duty AL Wh Ys ‘ 
Motors—built in PET'’s own 
factory. Dynamic- 
HA 


Six Heavy-Duty Ball and 
Needle Bearings 



























ally Balanced Arm- 





oh iVig-t iene] mh ia-t-Teleli) 
from vibration. 


Ir you want the 

best for your main- 

tenance or production 

work, take an extra look at 

the PET Superduty Drill 

shown here. Check its features! 

Here’s a drill that’s made for 

heavy, continuous duty...with plus 

power per pound . . . built to work 

right and handle right on the job. 

reach, diltind ies Normally you might expect to pay ex- 

easier and faster. wg \ tra for such features—in the form of 
AF el “optionals” that jack up your cost. But 

Aluminum-Alloy Die ie that’s not true of PET Drills! All these 

Castings—for light features are standard in the PET Super- 

duty line... and they’re available to you at 

a standard drill price! That’s why the cou- 

tocced Vente. pon below can save money for you. For 

for cool running. free catalog and name of your nearest PET 

distributor, mail it today! 





Compact Design— 
makes hard-to- 


weight, easy han- 
dling. 


Precision-Cut, Heat- 
Treated Gears—for 


smooth, quiet power NOW...you can get the RIGHT DRILL for YOUR job! 


- PET Superduty Drills are avail- drill that’s ‘“‘almost’”’ right! You 
able in 54 distinct models and 3 can choose exactly the drill you 
capacities: 4", 4%” and 4”. Your need for your job. The PET 
choice of pistol or saw-type grip. Superduty line includes drills 
With such a broad line, you meeting U. S. Government and 
don’t have to compromise on a military specifications. 


MAIL COUPON FOR 


ET" FULL INFORMATION 
Plus Power PORTABLE ELECTRIC TOOLS, INC. £C-93 
Po 


WER TOOLS per Pound 320 W. 83rd St., Chicago 20, III. 


Gentlemen: Please send us free vopy of your 
PET Superduty catalog, and name of nearest 
distributor. 


PORTABLE ELECTRIC TOOLS, INC. | *~.. " 


Company 
320 West 83rd Street, Chicago 20, Illinois OS ee 


In Canada: Portable Electric Tools, Ltd., City State 
452 Birchmount Road, Toronto 13, Ontario, Canada 





Jantzen Increases 
Production 25% With 
Sterling Speed-Trols 


We consider Speed-Trol Vari- 
able Speed Drives indispensable 
to the progress of the spinning 
industry, reports C. A. Fischer, 
Maintenance Engineer of Jant- 
zen Knitting Mills, Inc. Since 
installing Speed-Trols on spin- 
ning frames and various other 
machines at Jantzen, production 
has increased 25% to 30% and 
maintenance costs have been re- 


duced. 


STERLING SPEED-TROL 


GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 


Equipment adaptation to: Sequence syn- 
chronization — operators’ abilities — load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or 
shape of material to be processed, machined, 
conveyed, blended, mixed, etc 
Process control of : Temperature —viscosity 
— level — pressure — flow —etc. 
Time control of: Baking —drying —heating 
— cooking — pasteurizing — soaking — chem- 
ical action—etc 

With Speed-Trol you get the maximum in 
production, plant efficiency, quality & profit. 





20-page illustrated catalog... 
Sterling Speed-Trol, Slo-Speed, 
Klosd and Klosd-Tite Electric 
Power Drives. Write for catalog 
No. A416 











TERLING 


ELECTRIC MOTORS 


Plants: New York City 51; Chicago, Illinois 
Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Offices and distributors in all principal cities 


GROUP FROM CONNECTICUT attending 
the NECA District No. 1 meeting at 
Groton, Conn., were (seated left to right 
P. N. Keyes, Shelton Electric Co., Shelton 
Conn.; A. J. Cappiello, Superior Electric 
Co., Bridgeport; J. M. McCormick, man- 
ager, Greater Fairfield Chapter, Bridge 
port; (standing) C. J. Berner, Eastern 
Electrical Construction Co., Bridgeport; 
and K. Priestley, Bridgeport 


vacation after acting as host to the 
20th NISA Convention, 
but the group gathered June 18th at 
the Shelburne as usual for its regular 
monthly 


Anniversary 


meeting. Discussions, natu 


rally, centered around reports and 
cominents on the May Convention 
* * * a 
“No old business .. 
mess .. 


. No new busi 
. No business” was the order 
of the day at New England; Chapter’s 
June 12th meeting in Providence, fol 
lowing celebration of the 50th Anni 
versary of New England Machine & 
Electric Co., Pawtucket, R. I. The 
chapter had dinner at Johnson's 
Hummocks, followed by entertain 
ment. 
* + o s 

Cincinnati Chapter met June 25th 
for its annual golf-picnic meeting at 
the Twin Oaks Country Club. South- 
western Chapter has three new mem 
bers: E. C. Saunders Electric Co., 
Carlsbad, N. M., Brandon & Clark 
Electric Co., Lubbock, Tex., and 
Lewis Electric Motor Service, Har 
lingen, Tex. Louisville Chapter met 
June 3 at the Mayflower 
Room. 


Dining 


& + & + 
Ontario Chapter with members of 
the Niagara Chapter as its guests, 
met June 13th at General Brock Ho 
tel for dinner after having inspected 
the Sir Adam Beck No. 2 Generating 
Station. It was the first joint meet 
ing the group has held with another 
NISA chapter. 
2 & é © 
Niagara Chapter held its annual 
picnic June 20th at John Schlehr’s 
ranch, Langford, New York with 60 
members and guests present. The 
chapter’s new president, Zip Lang, 


Richards-Wilcox 


Electric 


kolo] mm O} -l-la-hiels m 


\ Residential « Commercial 


} Industrial Installations 


© Convenient 
e Practical 
e Efficient 
For complete information, 
ask your jobber or write 


for R-W catalog A-87. 


Richards-Wilcox Mfg. ©. 


150 Third Street © Aurora, Illinois 





SPERO ‘Guaranteed 


PORCELAIN ENAMEL 
REFLECTORS 


*Guaranteed equal to any 
standard specification 


a 


200 LINE 














aT 


VARD LITES 


SPERO also makes: 
®@ FLOODLIGHTS @ VAPOR TIGHT UNITS 
®@ INSULATORS e@ SWITCH PLATES 


tHe SPERO 


ELECTRIC CORPORATION 


CLEVELAND , OHIO 
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SORGEI- 


aan 
TRANSPORMERS 
Ccepted—Top Quality—Time Tested 


R 7 Easy installati Totall losed in steel. 
SORGEL dry-type transformers are preferred ory laettietlat ate a —_ in stee 


because of their cost-saving features Ecsy connecting— High efficiency. 
and years of dependable service. with solderless terminals. Low noise level. 


Rugged construction. Dependable. 


Complete Line 


V4 Kva to 1500 Kva single phase. 
1 Kva to 3000 Kva 3-phase, 2-phase and 
phase changing. 


rete 


| 
| 








| 
| 





i 


} 
| 


| 





All standard voltages, 

such as 120, 208, 240, 

480, 600, 2400, 4160, 

4800, 7200, 13,200, 

up to 15,000 volts, 

and any intermediate or 

special lower voltages. 

% Kva 
single phase 


480/240 to 
240/120 volts 








1000 Kva 3-phase 
13,200 volts 1 to 10 Kva 3-phase 





Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 836 West National Ave., Milwaukee 4, Wis. 


Proneers in the development and manufacturing of Air-Cooled Dry-T ype Transformers—Over 35 years 
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ee 
MARTINDALE 
Ls” | 


| TYPE “C’ COMMSTONE HOLDER | | 


Holds Commstones rigid and true for concen- 
tric resurfacing of commutators and slip-rings 
while running at normal speeds in their own 
bearings. Grinds commutators up to 434" wide. 
Used with two Commstones in stone holder or 
one Commstone in 2” box. 


BLOWERS and VACUUM CLEANERS 


Available in 4 sizes 
from Vy to 1% HP. 
Suction attachments 
for all sizes. Write 
for information on 
other blowers 


BENCH-TYPE UNDERCUTTER 
¥— AT LEFT—UndercuttingVer- 


ticol Commvutator 

BELOW —Undercutting Hori- 
zontal Commutator. Note 
V-support at right raised to 
compensate for smaller 
shaft diameter. 


i 


Model HV-3 is a precision built, rugged, fast 
and accurate undercutter with a wider range 
of armature sizes and shaft lengths than any 
similar machine being built. 


ADJUSTABLE 
BENCH 
GROWLER 


Has adjustable jaws with face length of 244". 
With jaws closed will test armotures as small 
as 1” diameter. With jaws open, will accom- 
modate armatures as large as 18” diameter 
Available with or without meter. Also six 
other models 


Write for New 64-page Catalog No. 29 de- 
scribing these and — other products for 
industrial Maintenance, Safety and Production 


MARTINDALE ELECTRIC CO. 


1309 Hird Ave. 





Cleveland 7, Ohle 





HARRY HEYMAN, Standard Electric Co., 
Springfield, Mass., attended the annual 
convention of NECA District No. | at 
Hotel Griswold, Groton, Conn 


Krosdick, Dynamo & 
Inc. 


appreciation ot 


presented Fred 
Motor with a bronze 
plaque “‘in his de- 
voted efforts to the betterment of the 


Exchange, 


organization” for the last two years. 
* % 6 e 

Central District Chapter (Chicago) 
met June 9th at the Tower Club to 
hear M. H. Nelson, manager, resale 
division, Wagner Electric Corp., St. 
Louis, speak on “Increment Motor and 
Starter Combinations.” The chapter 
held its monthly questionjand-answer 
and for-sale-and-wanted sessions. 

e * * ” 

Northern Chapter met 
June Ist at El Jardin restaurant, San 
Francisco, with 12 members present. 
Three new committees were appointed. 
Executive, Keith M. Noble, chair- 
man; Membership & Finance, Lloyd 
Flatland, chairman; and Program & 
Entertainment, Ken P. Moyle, chair- 
man. The chapter met at the Athens 
Club, San Francisco, August 3rd and 
October 


California 


holding its 
meeting in Sacramento 
e a 2 * 
Mid-South Chapter held its second 
quarterly meeting of the year June 
27th at Knoxville. The group’s morn- 


is considering 


ing session was devoted to discussions 
outlook 
frame sizes and war- 

H. Ed. Grant was 
moderator. In the afternoon the group 
held its quarterly business meeting. 
The group’s next meeting will be held 
in Chattanooga 

ee 7 & ® 

North Central Chapter has re-elected 

Arch Lackore; 


on advertising, 
NEMA 


ranty 


lor copper, 
new 


services. 


its officers -president, 
vice president, Warren Mielke; 
retary-treasurer, Bob Root, and is 
making plans for a September meet- 
ing in Duluth, Minn. Frank Ross, a 
NISA director, and Warren Mielke, 


are in charge of the program, which 


sec- 





The world’s best tools are made in U.S.A. 


Brann New! 


UTICA "Cushion Throat” 
holds short end of wire 
tight after wire is cut! 


It's simple but plenty effective! The 
cushion is tough, rubbery red Plastisol 
bonded right beside the cutting edge. As 
the pliers close, the cushion grips the short 
end of wire, holding it tightly. 

The “Cushion Throat” is specially 
valuable in electronics work...makes cuts 
inside chassis without danger of wire snips 
falling into set. Grips spring or hard wire 
too—safety feature keeps wire from flying! 
Order from your distributor! 


Only $1 list additional— applied 
to most UTICA diagonal or 
side-cutting pliers. 


EXCLUSIVE 
UTICA PATENT 


GTICA 
“Cushion Throat” 


UTICA (when refer- 
ting to hand tools) is 
@ trade mark regis- 
tered in the U. S. 
Patent Office. 


DROP FORGE AND TOOL 


CORPORATION 


UTICA 4 NEW YORK 


IT PAYS TO BUY QUALITY TOOLS 
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ATTENDING NECA District No. 1 meet- 
ing at Groton, Conn., were George E 
Davis, A. L. Davis Co., Newark, C. P 
Hansen, Peifer Electric Co., Trenton, and 
J. H. Friedland, Lighting Electric Service 


Co., Newark 


will include a trip to local iron mines 


and scenic Spots 
& ce c a 

Clyde Pierson, Marion Electric Mo- 
tor Service, Inc., Marion, Ohio is the 
new president of the Northwest-Cen- 
tral Ohio Chapter. Other officers who 
will serve with him during the 
coming year are: vice president, An- 
drew Benner, Modern Electric Serv- 
ice, Inc., Columbus; treasurer, Elmer 
Girkins, Girkins Electric Co., Toledo; 
secretary, Edward Johnson, The Fred 
W. Kiemle Co., Toledo; and assist- 
ant secretary, Ernest Kirschner, 
Whitney Electric Co., Toledo. 

# * ® so 

A last-minute hole-in-one in the 
Nashville Banner’s annual tourna- 
ment by H. Ed. Grant, Tennessee 
Electric Motor Service, was the ex- 
NISA national president’s first ace 
and the first in the newspaper’s tour- 
ney since 1950 

Using an eight iron, Grant’s shot, 
the 2011th fired by 671 golfers on the 
110-yard Elmington Park hole, drop- 
ped just inside a 74 foot circle painted 
on the green and rolled straight to 
the cup. It was his first of three 
shots, his second also landing on the 
green, while his third try was topped. 

Only one other ex-NISA national 
president has a_ hole-in-one to his 
credit. He is Charles C. French, who 
scored his in Kansas City in 1927. 

© » & * 

Charles C. Warner, associated for 
many years with Northwestern Elec 
tric Co. Chicago, died June 21st. 

Clayton O. Thiel, owner of Clay- 
ton’s Electric Shop, Detroit, and a 
member of NISA’s Great Lakes 
Chapter, died July 3rd. He is survived 
by his wife, Mrs Dorothy Thiel, and | 
a son Clayton O., Jr. 

& e * * 

Empire Electric Co. Inc. has 

moved to its new building at 5200 | 
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FICES 





, ELECTROMODE weat | 











MORE PROFIT 
FOR YOU 


> QUICK, EASY TO INSTALL 
>» MINIMUM MAINTENANCE 
> 100% EFFICIENT 

P USER SATISFACTION 


* SAFE Only Electromode has the com- 


pletely sealed-in, cast-aluminum 
heating element. No danger of fire, shock or 
burn. Built-in safety switch prevents overheating. 


ECONOMICA All current entering 


the unit is converted 
into heat. There is no heat loss en route, like there 
is with long steam pipe runs. This system cannot 
freeze. The heating element will not rust, cor- 
rode or deteriorate. For utmost economy, can be 
thermostatically controlled. 


COMBINATION PORTABLE 
and SUSPENSION type 


models, 1500 to 7500 watts (5,122 
to 25,613 btu). Adjustable louvers 
permit directing heat into working 
zone. Model AN-30A illustrated. 


SUSPENSION TYPE MODELS 


available from 10,000 to 45,000 
watts (34,150 to 153,675 btu). Ad- 
justable louvers permit ra 
heat into working zone. Model 14-1 
illustrated. 


EXPLOSION-PROOF HEATERS 


for heating hazardous areas subject to 
explosion. in three sizes: 2000, 4000, 
6000 watts (6830 to 20490 btu). Model 
CX-2 illustrated. 


AUTOMATIC WALL-TYPE HEATER 


with Down-Flo principle distributes 
clean, healthful, fan-circulated heat at 
floor level. Available from 1500 to 4000 
watts. Model WA illustrated. 





Approved by Underwriters’ Laboratories iE 





ELECTROMODE CORPORATION 
Dept. EC-93, 45 Crouch Street, Rochester 3, N. Y. 
Please send us your FREE Electric Heating File, containing 


specifications, illustrations, installations, prices and how to 
figure electric space heating. 


We are interested in [) Electromode Industrial Heaters 
} Electromode Home and Office Heaters 
] Electromode Explosion-Proof Heaters 
Name 
Address 


City Zone State 
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Ist Avenue, Brooklyn, N. Y., occupy- | 
ing the entire building. 
* . ° * 


The Flushing Electric Corp., 45-07 
162nd Street, Flushing, New York GE S CLI S$ S$ RAPS 
has been named a certified service | Steel HAN R + P ’ T 

| shop for Allis-Chalmers motors, con- / 
trols and transformers in southeastern | ’ 
New York state, serving the counties 
of Queens, Suffolk, Nassau, Kings, 
tronx, New York and Westchester. 
& 7 - e 

The following Publication and Pub- 
licity Committee was reappointed by 
President Hogue to serve next year: | 
\l. Elson, Chairman, New England 
Machine & Elec. Co., Pawtucket, 

R. 1.: C. C. French, French-Gerleman 
| Electric Co., St. Louis, Mo. ; H. Ed. 
Grant, Tenn. Elec. Motor Service, 
Specify the Nashville, Tenn.; Walter J. Prise, The 
\laintenance Co., New York, N. Y.; Minerallac Cable, Conduit and Mes- 
TROUBLE-FREE mw Frank W. Sloan, San Diego, -~ A to instal et. 
| Calif. pact wiring; economical. Also in Ever- 
dur . .. Porcelain Insul 
* a . e available, se 2 


3 \ new list of NISA members is Jiffy STEEL Clips (Pipe-clamp) require 
ae renesal ant ait , i] only one screw, nail or bolt; rib-strength- 

| being prepared and will soon be avalli- ened; for hanging pipe, conduit, BX 
able to all members. cable, mounting coils, etc. Millions in 


‘ : use. . «©@ 
For installations that will give From Hu "alter ‘ A Prise, The Main- Steel Straps for eecieeninniatte serv- 


years of satisfactory service. tenance Co., New York, N. Y. ices on outlet boxes; may be used in 
specify: ; j with gers. 


CLIFTON ARMORED CABLE B k R s Order from your Electrical Wholesaler. 
Send for literature. 
The flexible galvanized steel 00 eviews eee ee 


‘ : MINERALLAC ELECTRIC COMPANY 
armor affords maximum mech 25 North Peoria Street Chicago 7, tlinols 














anical protection for the mois- 
ture-proof, flame-retarding insu- Control Systems 

lation which covers the con- \ much-needed link between the 

ductors. text contained in most of the books JACKSON 


“CLIFTX" NON-METALLIC liscussing electric machinery and Porcelain Enameled 
SHEATHED CABLE those dealing with the more advanced YARDLIGHTS 

Conductors are protected by five imalysis of feedback control is pro- 

Jayers of insulating materials, vided by R. W. Jones, professor of 

with a rugged outer covering Electrical Engineering at Northwest- 

of moisture-resisting and flame- |! ern Technological Institute, in his 

retarding overall braid. book on Electric Control Systems. —— . “Won't Blow Down’’ 
CLIFTON FLEXISLE STEEL | This book integrates the subjects of : ype pet ce 

CONDUIT electric machinery, electronics, cir- ; é 
No waste—short pieces can be ‘uits and controls. Principles of motor ‘ee hae op — 


: P : 3 “ auge stes shed 
clamped together with coup- yperation are reviewed and analysed, sires, t * ‘Sus of Vitwoons 
lings. while the characteristics of various 7s wized and commpaet. Yan b> 
OTHER CLIFTON PRODUCTS in- control devices are projected up to Genes wn tae or ae 
clude CLIFTON E.M.T., Rigid the full. scope of feedback control 9 
Conduit, and Pierceway Plastic systems. The book is a practical com- - 4 Small Adjustable 
Duct Wiring Systems. | bination of technical and non-technical $ FLOODLIGHT 
material, with emphasis always placed / ’ 
WE MAKE NO BONES upon the objectives of the controller. © Residential — Com- 
> . stchinge stwoarle ice mercial—Industrial for 
ABOUT IT... Relay switching networks are dis : permanent or temporary 
cussed in considerable detail, ex- ’ installations. Heavy 
, ; : \ gauge steel construc- 
plained by algebraic examples. tion, baked enamel 


ae ‘ To . > finish—712" and 1012” 
Power amplifiers of both _ the a ah” << tenths 








~“ CLIFTON PRODUCTS dynamo-electrical and magnetic types tough, weatherproof. 


} Universal adjustment— 
ARE THE BEST are included, the concept of transfer || install on ony flat verfece or 


IN THEIR FIELD rancti is deve > . ete. j . attach directly to 314” or 4” 
functions is developed, problems asso = cat Ga Reed Otest 


ciated with relay or binary switching || _ cord and plug. 

io es se a ee = ® Available immediately at 

circuits are presented for study, your Wholesalers. 
CONDUITCO lex while the system aspects of electric 
control are emphasized. Nearly 200 
tee shee wroblems, many requiring the design 
75 Montgomery St | Pe — 1 § SIg 
Jersey City 2, N. J of a circuit to meet actual require- 


Factory: Baltimore, Md ments for specific applications, are ELECTRICAL COM PANY 
| included, together with selected refer- 900-910 W. Van Buren St., Chicago 7, Il 
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W. V. MERRIHUE, manager, Employee 
Relations Department, General Electric 
Co., New York, was one of the speakers 
at the convention of the New York State 
Association of Electrical Contractors and 
Dealers, Inc. at Saranac Inn, N. Y. 


ences and an extensive bibliography. 

\ break-down of the contents shows 
that the book covers dynamics of the 
motor and the load, dc motor charac- 
teristics, ac characteristics, electro- 
magnetic contact-making devices, 
easeous electronic switching devices, 
electronic switching circuits, power 
amplifiers, control circuit fundamen 
tals, basic motor control circuits, 
motor acceleration, rheostatic and 
switching methods for controlling 
speed, speed control with auxiliary 
power converters, motor braking, 
feedback control systems and motor 
protection. 

The 511l-page book measures 6-by- 
91-inches, contains 251 illustrations. 
is priced at $7.75 ($9.30 in Canada) 
and is published by John Wiley and 
Sons, Inc., 440-4th Avenue, New 
York 16, N. Y. 


Engineering 
Fundamentals 


A thoroughly revised second edi 
tion of the “Handbook of Engineering 
Fundamentals” by O. W. Eshbach con- 
tains contributions from 39 leading 
engineers and scientists and consti- 
tutes a one-volume technical reference 
for all branches of engineering. The 
scope of the book is indicated by refer- 
ence to chapter headings, for they cover 
mathematics, physical units and stand 
ards, mechanics of rigid bodies, de 
formable bodies and compressible 
fluids, aerodynamics, thermodynamics, 
electricity and magnetism, radiation, 
light, acoustics, chemistry, metallic 
and non-metallic materials, and engi- 
neering law. 

Not only does the handbook tabulate 
data in convenient form, but it is co- 
ordinated in such a manner that the 
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200 or 300 WATT 


SUUARE| RECESSED 
DOWNLIGHT 


@ Square, silver-mirrored Permaflector, lamp and lens positioned 
for maximum efficiency with controlled brightness. 


@ Choice of extensive distribution, intensive distribution and 
drop bow! lens. 


@ Designer styled one-piece die-cast frame with concealed hinges 
and latch. 


@ Inconspicuous finger-pull for easy opening and maintenance, 


@ A readywired “packaged” unit with many labor saving installa- 
tion features. 


@ Designed to recess into a 12” accoustical module. 
Write for Specification Sheet 


PITTSBURGH ericcron conrany 


404 OLIVER BUILDING, PITTSBURGH 22, PA. 

















FLUORESCENT ne | INCANDESCENT 





REPRESENTATIVES IN PRINCIPAL CITIES @© WHOLESALERS EVERYWHERE 


PITTSBURGH REFLECTOR COMPANY 
404 Oliver Building, Pittsburgh 22, Pa. 


Yes—| want to know more about the new silver-mirrored square 
downlights. Send Specification Sheet. 


Name 
Company 
Street 


City 


Ww 
w 
wn 





DISTRIBUTED NATIONALLY BY LEADING ELECTRICAL WHOLESALERS 
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ey eee Engineers untangle 


vour Fanotener problems.... 


F S NOT EASY to arrive at the solution to a particularly difficult transformer 

problem. However, when you have the able assistance of experienced STAND. 

ARD engineers the lution becomes easier and complete. Don't wrestle with 
ur transformer problem ar nge Call STANDARD today! 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 


vas CMS aa? sot, 








INSTALLATION TIME 


EASY, LOW-COST WAY TO HANG 
CHAIN-SUSPENDED FIXTURES DECIDEDLY BETTER 


did 4° oF S34" outlet bor or places, MON sa od hae 


2. Screw bepase to outlet box—only two 


screws need No centering, h- 7 - 
ing, Ce drilling. Screwdriver 7 y teal f Ming fer lu — 


3. I Sale the fixture and plug it in. That's 
all! Self-grounding—regular 2-wire cord *Patent No. 
aod plug may be used. D-141024 


blydee Hanger, plete with r tact 
two 5-f. chains, “S" hooks and clips— 








Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo. 
In Canada: Amalgamated Elec. Corp., Ltd., Toronto 6, Ontario 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


important basic ideas in each category 
of reference is emphasized and illus- 
trated. 

Published by John Wiley & Sons, 
Inc. 440 Fourth Ave., New York 16, 
N. Y., the volume contains 1322 
pages sized 5% by 8§ inches, and 819 
illustrations. The binding is semi-flex- 
ible and the books sells for $10.00 in 
the U. S.; $12.00 in Canada. 


Metallizing 


The application of metallized coat- 
ings for machine element work, for 
building up areas that have deterior- 
ated through corrosion, and for many 
special production jobs are thoroughly 
detailed in a new handbook published 
for mechanics actively associated with 
this field. Profusely illustrated with 
photographs, diagrams and charts, the 
book provides a comprehensive cover- 
age of the technical as well as the 
practical aspects of these processes. 
Covered in the treatise are such sub- 
jects as the repair of blowholes in 
castings, brazing and soldering, glass 
and ceramics, mass coatings in tumb- 
ling barrels, electric circuits and model 
work. 

The handbook is published by Metal 
lizing Engineering Co., Inc., Long Is- 
land City, N. Y. and includes 250 pages 
of text. Cloth-bound, the book is 
priced at $3.00. 


Engineering Electronics 


The second edition of William G. 
Dow’s “Fundamentals of Engineering 
Electronics” contains many important 
changes. Step-by-step electron ray 
tracing methods are described; the 
analysis of the behavior of space- 
charge control tubes has been modern- 
ized, and the energy-level diagram 
study of the behavior of electrons in 
metals is extended. Transistors of the 
point contact and junction type are 
described; the current generator type 
of amplifier equivalent circuit is in- 
troduced, and analytical treatments of 
negative feedback and the cathode fol- 
lower circuit is given. 

Throughout the book the reader 
looks at electronics from the engi- 
neer’s point of view. Principles of 
particular importance to the engineer 
are selected for study; illustrations 
of these principles are drawn from 
engineering practice, and physical con- 
cepts are so treated as to permit ready 
determinations of magnitudes. 

Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y., the book contains 626 pages 
sized 6-by-9} inches and is priced at 
$8.50 in the U. S.; $10.20 in Canada. 
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HOW TO ESTIMATE 
ELECTRIC HEATING LOADS 


[FROM PAGE 11) 


are installed in a zigzag pattern to 
provide the desired total watts capa- 
city. The cables heat the surrounding 
plaster by conduction to a_ surface 
temperature in the ceiling of 100 to 
120 degrees. In floor installations the 
surface temperature usually does not 
exceed 90 deg. 


Wall Unit Heater 


\. large portion of contemporary 
electric space heating is provided by 
unit heaters recessed in the walls. Such 
units operate at relatively high ele- 
ment temperacures with capacities of 
1 kw upward. Heat is distributed by 
natural convection or forced air circu- 
lation. 


Glass Panel Heater 


Glass panel heaters consist of a re- 
sistance element worked into a glass 
panel and <lesigned to distribute a 
large fraction of the heat energy by 
radiation. They may be operated at 
approximately 300 deg. surface tem- 
perature and have an energy output 
of 1 kw upward. One or more panels 
are installed, usually recessed, in the 
lower wall area of sufficient total ca- 
pacity to balance the maximum heat 
requirements. 


Baseboard Unit Assemblies 


Baseboard unit assemblies are a spe- 
cial design of heating unit which may 
be assembled to form a continuous 
baseboard. A typical unit operates at 
a surface temperature of 140 deg. 
Slots provide for convection air cir- 
culation through and around the heat- 
ing elements. Approximate capacity 
is 160 watts per lineal foot 


Central Heat 


Electric resistance elements may be 
installed in air ducts as furnaces, 
water heaters or steam boilers to serve 
conventional warm air, hot water or 
steam systems. Air duct heaters are 
sometimes used in conjunction with air 
conditioning systems for air temper: 
ing or to handle a moderate heating 
load. Electric steam boilers may serve 
ordinary space heating loads but they 
are more likely to be encountered where 
steam is required for process. 

Since electric heating is so con- 
veniently adaptable directly to the 
area to be heated, there is rarely an 
advantage in the use of an intermedi- 
ate medium like air, water or steam 
for distribution of space heating energy 
through the building. 


ELECTRICAL 


VOLTS 


and 


AMPS 


ata 
glance 


with the 
OJUMBIA 





A. C. TONG TYPE 


VOLT-AMMETER 
e Quickly « Accurately e Safely 


Columbia Type AC-1 provides ampere 
readings with a snap by merely clamping 
jaws around the electrical conductor, with- 
out breaking circuit or insulation. Voltage 
readings are taken quickly and easily with 
safety plug-in leads. This instrument is 
one of the Columbia line of tong type 
instruments of the highest quality and 
dependability. 


Complete 


Carrying Case 


TYPE AC-1 FEATURES 
* Measures up to 600 Am- 
peres and 600 Volts. 


Amperes: 0/12/60/120/- 
600 A.C. 


Volts: 0/150/600 A.C. 
Convenient Range Switch. 





| Insulated Jaws will accom- 
| modate Conductors up to 
| 1%” diameter, Bus Bars up 
| to 2” x’. 

| Accuracy: 3% full scale. 

| Light Weight—Fits Easily 
| into Pocket. 


1 « High Quality at Low Cost. 


Inquiries Invited from Distributors * Write for Descriptive Bulletin AC-41 


COLUMBIA ELECTRIC MFG. CO. {77 mor'ys’ oy 


4 Oh 


veland 








RELIANCE TIME SWITCHES 


For Every Circuit Control Application 














VERSATILE 30 AMP. MODEL “W” 


Astronomic dials available in three types. 


NEW 20 AMP. MODEL “400” 


The new Reliance Model “400” has the features 
and quality of many higher-priced switches. In- 
cludes standard Reliance heavy duty motor, pit 
resistant silver-to-silver contacts. 


1937 MEAD ST. 





An extremely simple, compact switch in a variety 
of types including Type W-33, for 2-circuit control. 


Sturdily built switch designed for dependable 
control of heavy loads under severe operating 
conditions. Heavy gears, slow speed synchronous 
motor. Omitting device, optional. 




















RELIANCE TIME SWITCHES = 








RACINE, WISCONSIN 
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Y-eER Eas 


Wire Pulling Lubricant 


Only Y-ER EAS has all these features 


Creamy, non-corrosive lu- 
bricant. Never greasy or 
messy. 

Prevents sticking or set- 
ting. Specially helpful on 
saddles and turns. 

Does not run back on 
cables. 

Never harmful to hands 
or clothing. 

Permanentiy non-harmful 
to cables or conduit. 


Write for 
descriptive 
booklet 


Improved Y-ER EAS tested and approved by the 
Underwriters’ Laboratories, inc 


AT ALL LEADING ELECTRICAL SUPPLY HOUSES 


ELECTRO COMPOUND CO. 


WIR W. 150th St., Cleveland 11, Ome 


1% Accuracy for any 
range from 30 to 
100,000 RPM or 
surface speed 
Antimagnetic 
durable 

mechanism 

Efficient repair 
service at 

moderate charges. 


IDEAL FOR MOTORS — SHAFTS 
SPINDLES — LOOMS — TURBINES 
FOR TEXTILE AND POWER PLANTS 


WRITE FOR ILLUSTRATED FOLDER 


GEORGE SCHERR C0., Inc. 


200 EC LAFAYETTE ST. * NEW YORK 12, N.Y. 











DATES AHEAD 


Iluminating Engineering Society 
Hotel Commodore, New York, N. Y 
September 14-18. 


International Association of Electrical 
Inspectors 25th Jubilee meeting 
Edgewater Beach Hotel, Chicago 
[ll., September 21-26. 


Canadian’ Electrical Manufacturers 
Assn. Annual meeting, Genera! 
Brock Hotel, Niagara Falls, Ontario 
Canada, September 23-25 


National Electronics Conference—S%th 
Annual conference, Hotel Sherman 
Chicago, Ill., September 28-30 


Second National Electrical Industries 
Show Sponsored by the Eastern 
Electrical Wholesalers’ Association, 
69th Regiment Armory, 26th St. & 
Lexington Ave., New York, N. Y., 
September 29-October 2. 


Industrial Electric Exposition Hotel 
William Penn, Pittsburgh, Pa., Oc- 
tober 6-8. 

Electrical Progress Show—Convention 
Hall, 34th below Spruce Sts., Phila- 
delphia, Pa., October 13-15 


New York State Apprenticeship Coun- 
cil—Conference at St. George Hotel, 
Brooklyn, N. Y., October 28-30 


National Electrical Manufacturers 
Assn.—Haddon Hall Hotel, Atlantic 
City, N. J., November 9-12. 

National Electrical Contractors Asso- 
ciation—Annual convention, Miami 
Beach, Florida, November 17-20. 

National Rural Electric Cooperative 


Assn.—-National convention, Miami, 
Florida, Jan. 11-14, 1954. 

American Institute of Electrical Engi- 
neers—Winter general meeting, New 
York, N. Y., January 8-12. 

Plant Maintenance & Engineering Show 

Exhibits International Amphithea- 
tre, Conferences Hotel Conrad Hil 
ton, Chicago, Ill., January 25-28. 

National Electrical Manufacturers 
Assn.—Edgewater Beach Hotel, Chi- 
cago, Ill., March 8-11. 

Nationai Association of Electrical Dis- 
tributors—Annual convention, Atlan 
tic City, N. J., Week of June 6. 


eee |. 
“HERE'S MY PROBLEM” began Charlie 
Smith of the J. E. Berger Corp., Detroit, 
Mich. (right) when he ran into Ed Grant, 
Tennessee Electric Motor Service, Nash- 
ville, Tenn., at the 1953 national NISA 
meeting in New York. 


4 DITCH-WITCH Models 
Digs 2” to 6” Trenches 


Any Depth to 36° 


A self-contained ditcher operating under 
its own power—digs clean even 2” to 6” 
trenches to a 36” depth. Light weight, 
mobile, low operating and maintenance 


PROVED IN ALL SOILS 


DITCH-WITCH digs as 
many feet of trench as ma- 
chines four times its size. 
Pays for itself in a few 
days. 


Write Today for 
Wlustrated Literature 


THE CHARLES 


MACHINE WORKS 
624 B Street 
PERRY, OKLAHOMA 














SWIVEL U-BOLT 
CONNECTOR 


is designed to do just that... 


No Removable Parts 


Easily and Speedily 
Installed 


Sturdily Constructed 


MEET ALL REQUIREMENTS 
85% Copper Alloy © Ample Strength 
High Conductivity © Unaffected by Vibration 
Moisture Resistant 
Sizes Up to 1,000,000 CM. 
Approved by Engineers 
Specify K&H for YOUR Next Job 


For More Details, Sizes and Prices 


WRITE FOR CATALOG 5LC 


KRUEGER & HUDEPOHL 


-8 VINE ST * 
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Among the 
Manufacturers 


Headquarters Announcements 


Minneapolis - Honeywell Regulator 
Co New York—Arnold Michelson, 
resident vice president 

Apex Electrical Mig. Co., Cleve- 
land, Ohio—Edwin A. Hamala, prod- 
uct sales manager, Vacuum Cleaner 
Div.: Stanlev Silber, product sales 
manager, Dishwasher Div. 

Minnesota Mining & Manufacturing 
Co., St. Paul, Minn.—Robert L. West- 
bee, vice president in charge of elec- 
trical products division 

Rodale Manufacturing Co., Inc., 
Emmaus, Pa.—Jack Kushner, assist- 
ant to the president 

Westinghouse Electric Corp., Pitts- 
burgh. Pa.—Robert C. Cheek, assist- 
ant manager of engineering, Electron- 
ics Div.: Clarence M. Clark. manager, 
Electronic Tube Div.; A. Morton 
Cooper, manager of application engi- 
neering, Gearing Div.; George H. 
McBride, assistant division manager, 
Switchgear Div. 

Howard Industries, Inc., Racine, 
Wis.—Harry D’Almaine, general sales 
Inanager. 

Barry Corporation, Watertown, 
Mass.—A. S) Chivers, assistant sales 
manager 

edo Commutator Co., Owosso, 
Mich—Walter C. Howe, president 
and treasurer; Elmer C. Haver, vice 
president and general manager; Elmer 
R. Bisard, secretary and assistant 
treasurer. 

Kurman Electric Co., Inc., Long 
Island City, N. Y.—Ray S. Spiegel- 
man, president; Julian Goodstein, vice 
president in charge of production; Na- 
than A. Kurman, vice president in 
charge of engineering. 

Otis Elevator Co., New York— 
Morton B. Kahn, manager, Electron- 
ics Division 

Cold Cathode Lighting Corp., Long 
Island City, N. Y.—Walter S. Stan- 
ton, architectural representative. 

Potter & Brumfield, Princeton, Ind. 

G. W. Moler, general sales man- 
ager 

TelAutograph Corporation, New 
York—George M. Szabad, president 

nited States Rubber Co., New 
James C. Westfall, assistant to 
vice president and general man- 
Mechanical Goods Div 
ine Material Co., Milwaukee, Wis. 
ld T. Zamzow, western appa- 
anager; Nick K. Delaney, man- 
t capacitor and regulator sales; 
Hoe!z inager of construc- 
materials 


ee ee ee Se 


Th you repacr 
ELECTRICAL 
EQUIPMENT 


Tile ME clelola@maelin: 
the “EQUIPMENT 


ON 


press 
time ar } 
everythin 


commutc 


For e bes {1 latest ir 
TOOLS AND EQUIPMENT 


yu ca le pe 1 


Ms “You B wr 
Source of & unply . 
COMPLETE READING ELECTRIC CO., Inc. . 


JEFFERSON AND MONROE ST., CHICAGO 6, ILLINOIS, | 





the Emblem of kialily Mn lE75 


SIGNALS and SYSTEMS 


avp SPEED... SAFETY 


Properly designed and installed signals and systems are 
real time-savers that smooth out many a plant problem— 
help stop wasted motion. And solving individual signal- 
ing problems has been Faraday’s business for seventy- 
eight years. These years of experience assure correct 
plans, correct installation. To be sure that your signal- 
ing system is operating at top efficiency, check with 
Faraday. No obligation. 


Consult your electrical wholesaler for 
details on the complete Faraday line. 


HOLTZER-CABOT FARADAY STANLEY & PATTERSON 


CONSOLIDATED BY 


SPERT] FARADAY INC. roan, mice. 


BELLS - BUZZERS - HORNS - CHIMES « VISUAL AND AUDIBLE PAGING DEVICES AND SYSTEMS 
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We can supply 
your requirements 
for 


Cotton Insulating- 


Tapes 
from .004” to .027” thick 


Cotton Sleeving 
from 1/32” to 1-1/2” 1D. 


Cotton Webbing 
of all descriptions 


Samples and prices sent 
promptly upon request 








GRAHAM TAPE 
& WEBBING CO. 


P.O. BOX 207 
PAWTUCKET, R. I. 


Manufacturers of above listings 


A REALLY USEFUL 
SERVICE INSTRUMENT! 


4 METERSIN ] 
NEW MODEL B-6 


| 


| 
| 
| 
> 





@O insulation Tester, 0.200 megohms, 
500 volts DC test potential. With exclusive 
triple-color grading scale. 


© Ohmmeter, 0-2000 ohms. 
© AC Voltmeter, 0-150/600 volts. 
© OC Voltmeter, 0-150/300 volts. 
Full details in Bulletin 441 
| HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK 7,.N. Y 


7m We'll give you quick delivery | (sms; 


1! 


and lowest prices - 


on parts for Brown & Brockmeyer « 


Century + Delco + General Electric + Jack & Heintz 
¢ Leland « Marathon « Packard + Redmond « 
B Sunlight « Wagner » Westinghouse—motors 


Write for catalog—on your letterhead—to 


The HARRY ALTER €0., Inc. 


1728 S. Michigan Ave. 
Chicago, Illinois 


134 Lafayette St. 
New York, N. Y. 


WHOLESALE ONLY 


HARRY ALTER gives you snappy service! 








TO BUY | 








WODACK “DO-ALL”, a Better 


Electric Hammer 


Costs No More. Try It. You'll Like It. 


Are You Satisfied 
with the electric hammer you are using? 
Is it slow, too heavy or needing too frequent 
repairs. Try the Wodack®) ‘‘Do-All’’ 
Combination Hammer and Drill 

Strikes 2400 hard biows a minute, drill- 
ing concrete up to 3” a minute. Runs from lamp 
socket. is changed to a *%%” electric drill by open- 
ing the chuck and loosening the clamping screw. 
Preferred by many thousands of contractors and 
maintenance men. Get the facts. Ask for Bulletin 


510-EC. 
Wodack® Electric Tool Corp. 








4627 W. Huron St. Chicago 44, Ill. 


STOP tia‘ WATER ff 


With FORMULA NO. 640, a clear liquid which penetrates 
'” plus in concrete, brick, stucco, plaster, etc. Seals out 
water, dirt. Holds 20’ head. Use outside and in. Preserves 
all absorbent materials. Sold 14 years. Quick, economical, 
sure. $3 in 55's. Free sample. See Sweet's. 


HAYNES PRODUCTS CO. OMAHA 3, NEBR. 





New Advertisements 


received by September 24th will appear in 
October issue, subject to space limitations. 
Address copy to the 
Classified Advertising Division 
Electrical Construction & Maintenance 
330 West 42nd St., New York 36, N. Y. 
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General Electric Co., Schenectady, 
N.Y.—R. C. Hanna, manager, Market- 
ing Dept.; Carl H. Rinne, general 
manager, Specialty Transformer Dept. ; 
Charles P. Hayes, general manager, 
Ballast Dept.; Gilbert C. Ruckel, man- 
ager of marketing research and per- 
sonnel development, Lighting and Rec- 
tifier Dept.; E. Norton Sampson, 
sales manager of rectifier components, 
Lighting and Rectifier Dept. 

S&C Electric Company, Chicago, 
Ill.—E. J. Sroka, director of proper- 
ties and personnel; A. B. Chilcoat, 
director of purchasing and produc- 
tion; C. C. Martin, manufacturing 
manager, 

National Carbon Co., New York—J. 
R. Johnstone, manager, Carbon Prod- 
ucts Sales Dept. 

Boston Woven Hose and Rubber Co., 
Cambridge, Mass.—Thomas Hayes, 
light mechanical development man- 
ager. 

Duro-Test | ‘orp ; 
N. J.—Herbert A. 
mercial engineer. 

sakelite Company, New York—Al 
bert E, Maibauer, manager, Wire and 
Cable Materials Div. 

Allis Chalmers Mfg. Co., Mil- 
waukee, Wis.—Clyde R. Braun, man- 
ager, nuclear power section. 

Sylvania Electric Products, 
New York—Herman L. 


special sales 


North Bergen, 
Anderson, com- 


Inc., 
Schreiner, 
representative for na- 
tional accounts; John D. Colombo, na- 
tional accounts special representative, 
Lighting Division. 


Regional Appointments 


NEW ENGLAND 


Southern States Equipment Corp.: 
Frederic S. Bacon, representative for 
Maine, New Hampshire, Vermont, 
Massachusetts and Rhode Island. 

Minneapolis - Honeywell Regulator 
Co.: Fred Kaiser, New York, N. Y., 


manager of the Eastern region 


MIDDLE ATLANTIC 
Sylvania Electric Products, Inc.: 
Tom H. Cashin, Buffalo, N. Y., dis- 
trict sales manager for the Lighting 
Division in upper New York State, 
western Vermont and northern Penn. 
Anaconda Wire & Cable Co. an- 
nounces transfer of its Rochester, 
N. Y., office to the Kemper Building, 
Syracuse, N. Y 
BullDog Electric 
Milton C. Smith, 
Buffalo, N. Y. 
General Electric Company: George 
FE. Shepherd, northern New Jersey 
sales representative for the Silicone 
Products Dept., Chemical Div 
SOUTH ATLANTIC 
General Electric Company: R. 


Jackson, Atlanta, Ga., manager 


Products Co.: 


representative in 


H. 


of 
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quumummmmms Searchlight Section =— 





REPLIES (Bor No.) 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. 
SAN FRANCISCO 


4ddrese to office nearest you 


(11) 
68 Post St. (4) 


POSITION VACANT 


FIELD SUPERINTENDENT for field organiza. 

tion of specialized contractor with crews 
throughout the country. Must know electrical 
hazards and climbing. Salary $9,000 plus profit 
sharing plan and car Write qualifications to 
P. O. Box 905, Station C, Buffalo 9, N. Y. 











POSITIONS WANTED 


ELECTRICAL ENGINEER—Designer, 15 years 

commercial industrial, chemical. Contract 
drawings, specifications, estimating, fleld sur- 
vey and installation supervision. Seeks super- 
Visory position with architect, consulting engi- 
neer or contractor, prefer East. PW-8988, Elec- 
trical Construction & Maintenance. 


ELECTRICAL ENGINEER, with 2 boys, 6 years 
of age, desires to relocate as an electrical es- 
imator, and/or Field Engineer for a contractor, 
14 years in the electrical estimating and fleld 
engineering end of Electrical contracting. Ac- 
tual +a ation experience and maintenance as 
I.B.E electric {7 years of age and 
ager pe work for his employers best interests. 
PW-8759, Elect. Construction & Maintenance. 


ans card 





ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 


“A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLDER TO 
THE ESTIMATOR PUBLISHING CO. 
4102 Wilson Road Kenosha, Wis. 








ELECTRICAL CABLE 


for every industrial and power application. 
Special constructions. Odd tengths. 
Large stocks on hand of high voltage, lead cov- 


ered cables not ordinarily stocked by your regu- 
lar suppliers 


Cut to length. Reasonably priced. 
UNIVERSAL Wire and Cable Co. 
2664 N. Clybourn Ave Chicago i4, 1. 








ELECTRIC WIRE 
IN STOCK 


Overhead, Welding, 
Elevator, High-voltage 


Underground, 
Telephone, 
Plus More. 


EASTERN ELECTRIC SALES CO. 


5425 Pennsgrove St., Phila., Pa. GR-4-5900 


Asbestos, 
Cables, 








SURPLUS UNUSED ELECTRICAL CABLE 


fest: 
2285’ #10 Str. 3/C AVC Tape TAVIB-10 
Bronze armored impervious sheath 
2085’ 3/0 Motor lead wire x 600 volt 
580’ 350 MCM 1/C VCB5 
7365’ £6RC 600 V. Str. t te eee 


Nekoosa Edwards Paper Port, — Wisc. 








MOTOR SHOP EQUIPMENT 


#46220 Segur Taping Machine 
#46655 Segur Power Transmitter 
2 i Ace Coil Winding Machine 
15 Ace Super Speed Winder 
50 Ace Coil Spreader 
LSA Potter and Rayfield Stripper 
All equipment new or slightly used 
MELVIN A. WRIGHT Keene, N. H. 








FOR SALE 


40,000-KW TURBO-GENERATOR SET 


Together with its steam generators and aux- 
iliary electrical and mechanical equipment. 
Now in service but available for removal late 
this year. 


Fs- aoe, Electrical Construction . ; / me 
330 West 42 St., New York 3 © we 


WORLD'S LARGEST INVENTORY 


8 


MOTORS—GENERATORS—TRANSFORMERS 
New and Guaranteed Rebuilt 
1H. P. to 2500 H.P. 


ELECTRIC EQUIPMENT CO 











P.O. BOX 51, ROCHESTER 1, N.Y. 
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sales for the Southeastern District of 
Apparatus Sales. 

Potter & Brumfield: D. J. 
manager of the 
sales office. 

S & M Lamp Co.: Joe H. Aker- 
man, Coral Gables, Fla., representative 
for the Flood-Lite Div. in Florida. 


EAST CENTRAL 


Allis-Chalmers Mfg. Co.: H. R. 
Wilson, manager of the Rockford, IIL, 
branch office. 

Sterling Electric Motors, Inc.: Earl 
J. Phillips, district manager in the 
new Chicago, IIl., sales office. 

Appleton Electric Company: E. A. 
Hakanson, manager of the Chicago, 
Ill., sales district. 

Sterling 
Sam S. 


Fagge, 
Washington, D. C 


Engineering 
Dewson, 


Company : 
representative for 
the Chicago area and parts of Illinois, 
Indiana, Michigan and Wisconsin. 

General Electric Company: W. A. 
Mosteller, manager of sales for the 
Apparatus Sales Div. in the Michigan 
District; F. T. Scott, manager of 
product sales, Michigan District; E. 
I. LeBaron, manager of the Flint, 
Mich., office of the Michigan District. 

Graybar Electric Company: S. M. 
Cook, manager of the Milwaukee, Wis., 
branch office. 

Line Material Company: 
Griffith, field engineer, 
Wis., covering southern 


WEST CENTRAL 

Blackhawk Mfg. Co.: Marvin J. 
Wells, territory manager in Oklahoma 
City, Oklahoma; Robert R. West- 
brook, territory manager in Fort 
Worth, Texas; Norman Card, terri 
tory manager in Memphis, Tenn. 

Sterling Engineering Co.: J. O. 
Schmitz, representative in Kansas 
City, covering Missouri, Kansas and 
Nebraska. 

General 


Gordon J. 
Milwaukee, 
Wisconsin. 


Allen S. 
Omaha, 


Controls Co.: 
Carpenter, manager of the 
Nebraska, branch office. 
Anaconda Wire & Cable Co.: 
ert T. Shiels, Jr., 
the Dallas, 


WEST 

Line Material Co.: Robert J. Nor- 
ton, apparatus engineer, Denver, Colo., 
Mountain States Division: Harold ‘I 
Brazil, field engineer, Butte, Mon- 
tana, Western Earl M. 
Stites, San Francisco, Calif., field 
engineer, Western Division; Thomas 
J. Chapman, lighting engineer, Moun- 
tain States Division, Spokane, Wash. 

Jersey Specialty Co.: James C. Tri- 
soliere, Sandy, Utah, 
covering New Mexico, 


Rob- 
district manager in 


Texas, territory. 


Division; 


representative, 
Wyoming, 
Utah and Colorado. 
Sylvania Electric Products, Inc.: 
Roger J. Delander, district sales man- 
ager, Seattle district, Seattle, Wash. 
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Electrical CODE 
RULES made 
clear by 


PICTURES 


Speed up your electrical 
planning and installation 
with this NEW, picto- 
rial, easy-reference tool 








ERE'S a new tool for 
getting work done ac- 
cording to the Code — two 
giant volumes that give a 
diagram or schematic draw 
ing for every Code rule, 
making the meaning of the 
rule clear at a glance It's 
worth the price just to 
browse through these books, 
each rule, and how 
to apply it on the job, is 
shown so plainly. You'll pick 
up many pointers that will 
stick with you through all 
your work. - And, most impor- 
tant, you'll save time and 
avoid errors in the planning and work 
stages of any job, because the picture treatment 
makes it quicker and easier to find and under- 
stand a rule, and get the work right, 


ELECTRICAL 
CODE DIAGRAMS 


Based on the 1951 Edition of the 
National Electrical Code 


By B. Z. SEGALL 

Registered Professional Engineer 

x11, over 1300 illustrations 

Volume 1|—898 pages, 81x11, over 1800 illustrations 
Complete Set $25.00 on easy terms 


EGARDLESS of the branch of electricity 
you work in—whether as an electrician, 
electrical engineer, architect, or builder—if you 
wiring you'll find this set one of 
the most practical means for understanding the 
National Electrical Code, Every Code rule can 
be checked, and the meaning made clear, in very 
short time because the diagrams follow the num 
bering of the Code exactly In addition to these 
easy to - follow pictures 
background material ox 
plains the why of the Code 
ELECTRICAL CODE 
DIAGRAMS was first pub 
e@ BIG lished in a private edition 
No tiny, thumbnail by the author some years 
sketches ago. Practical men in the 
books field sought out the book; 
thousands of copies were 
sold. The book proved it« 
worth in on-the-job ele« 
trical work, in various 
training programs, and fs 
an ideal means of getting 

pa 3 cometete, Dat a working understanding 
to make Code features f Of the Code. Now brought 
stand out. fully in line with the 1951 
THOROUGH Code, ea: volumes explain 
all mportant, practical 

hg or picture chapters of the ae tl 
o o ex- help you do wiring in latest 
ceptions, etc. approved fashion. 


READ THESE BOOKS FOR 10 DAYS FREE 


McGRAW.- vena’. Been co. 
330 W. 42nd 8 . C. 36 


Send me cain ELECTRICAL CODE DIA- 
GRAMS, Volumes I and II, for 10 days’ examina- 
tion on approval. In 10 days I wil remit my first 
payment of $5.00, plus few cents delivery, 

$5.00 a month until $25.00 is paid. If not satis- 
fied, I will return books postpaid. (We pay delivery 
a4 you remit with this coupon; same return priv- 
ege.) 


because 


costly 





WHY THESE 
BOOKS can 
help you: 


pe pe “of big, clear 
tures . . . On 
ges as large as 
this magazine. 


@ CLEAR 


Diagrams are elec- 
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City sian Zone .. 
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This offer applies to U. 8. Only. 
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EW FRACTIONAL H.P MANUAL STARTER 





was ALE THE FEATURES! 


DESIGN LEADERSHIP 
Ww THESE FEATURES: 
of Quick-make, quick-break contact 


/ Single ot double pole construction 
silver 


mechanism 


of Double break contacts of fine 


v Modern styling 


/ Straight-through wiring with 
terminals—generous wire space 


convenient 


/ Dependable melting alloy type 
overload protection —trip-free 


of Definite trip indication 


/ Interchangeable overload relay units 
le from the front 


accessib 
er can be used with 


right: 
h box and flushplate 


Class 2510 ee v Open type start 
es 
standard switc 


Basic Starter Mechanism f 







































































Groups E, F and G 


without pilo’ light 








isconsin. 





4041 N. Richards St., Milwaukee 12, W 





ore D Company, 


Write for Bulletin 2510A. Address Squ 
SQUARE D propucts 





ask YOUR ELECTRICAL DISTRIBUTOR FOR 
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1903 ° 50 YEARS 1°) 
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) —<- ) RATINGS 
° e 
% { — Doubts pole 
1 HP, 115- 
~ 230 volts 
1 : AC. or DL. 
7 
ee ‘ Single pole 
- all , LHP, 115 
CH 230 volts AC. 
and % WP. 
General purpose Water- tight and Water-tight and dust-tight Explosion-resisting Flush mounting. Basic starter 115-230 
enclosure — with of dust-tight with pilot light enclosure. For hazard- mechanism can be used with volts 0.C. 
enclosure ous locations — Class | standard switehbox and flush 
Group D and Class tt plate — oF with flush plate only 
for machine tool cavily mounting. 
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NOW... 
just push in 
the wires 


\\ 


Ul) 





contact channel 


“PRESSURE-LOCK” Terminals 


connect wiring devices automatically 
— without binding screws 


as 


a ee 


AUTOMATIC CONNECTIONS —Just push the stripped wires into the “Pressure- 
lock” terminals on the new GE3800-iine wiring devices. 


Y ou can Now make electrical connections by simply push- 
ing straight, stripped wires into terminal holes. That's all 
you do—a hidden spring-lock automatically grips the wire 
and holds it securely against a contact channel. These 
*“*pressure-lock”’ terminals are featured in the new 
outlets, switches, and 
lampholders. They will take any No. 14, 12 or 10 Awg 
solid conductor, or No. 14 or 12 stranded wire with equal 


GE3800-line of wiring devices 


ease. They are listed by Underwriters’ Laboratories, Inc. 


EASIER—no binding screws to loosen or tighten... 


looping of wires .. . no hooking around terminals . . . 


crimping. Wires can be released instantly by depressing 
the locking spring with a screwdriver. 

SURER—wires are securely locked in place. A pull of 75 
pounds won't loosen them. Neither will jarring or vibra- 
tion, Constant pressure gives a positive contact against the 
channel. 


SAFER 


against shocks and shorts. There’s no danger of loose con- 


all live parts are completely enclosed to guard 


nections. 
For a copy of our folder on this revolutionary wiring 
method, write Section D78A-918, Construction Materials 


Division, General Electric Company, Bridgeport 2, Conn. 
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